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Abstract

Background: Worldwide 1.2 billion women suffer from micronutrient deficiency. Feeding diversified foods during pregnancy
prevents pregnancy complications such as severe anemia, low birth weight, and birth defects. However, the status of minimum
dietary diversity and associated factors among pregnant women were not explored in the study area; therefore, this study was
conducted at the Arba Minch Health and Demographic Surveillance Sites (AMHDSS).

Method: A community-based cross-sectional study was conducted from December 19, 2021, to October 30, 2022, on randomly
selected 635 pregnant women. The data were collected through face-to-face interviews, and measurements of mid-upper arm circum-
ference using a tablet; then exported to Statistical Package for Social Sciences version 25. Descriptive statistics were used to describe
the characteristics of the study participants and presented by text, figures, and tables. Binary logistic regression was used to determine
factors associated with pregnant women MDD-W. Independent variables with a P-value< .05 were considered as associated factors.

Findings: 98.2% of the pregnant women responded to this survey, more than half, (53.3%) of them achieved MDD-W, and 24.2% of
the pregnant women were undernourished. The MDD-W was associated with household food security (AOR = 0.55, CI: .36, .83),
meal frequency, (AOR = 1.62, CI: 1.1, 2.5), house ownership (AOR = 0.52, CI: .29, .9), ownership of banana farms (AOR = 1.7, CI:
1.02, 2.8), antenatal follow-up (ANC) (AOR = 1.9, CI: 1.1, 3.3), and occupational status (AOR = 6, CI: 2.1, 17.6).

Conclusion: The MDD-W outcome in this study was higher than that in other studies. The MDD-W is associated with, ANC
follow-up, meal frequency, living in a food-secured household, ownership of a house, and pregnant women’s merchant occupa-
tion. For optimal pregnancy outcomes; the AMHDSS and stakeholders might need to work in collaboration to increase ANC
coverage and meal frequency for pregnant women. In addition, micronutrient supplementation, and increasing the availability/
production capacity of food-insecure households are expected.
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Introduction
Pregnancy is a unique period in a woman’s lifetime and is char-
acterized by radical anatomical, physiological, and biochemical
changes in the woman’s body system.1 Pregnancy requires
extra energy and micronutrient supplementation to overcome
the growing demand of the fetus; therefore on average, a preg-
nant woman may need 85, 285, and 475 kcal/day during her
first, second, and third-trimester, respectively, more than a non-
pregnant woman.2 Essential micronutrients and macronutrients
are also the major food items needed for the normal anatomical
and neurological development of a growing fetus.3,4

Most micronutrients that are necessary for normal pregnancy
are found naturally in different food items, and few micronutri-
ents are found when a pregnant woman is supplemented by a
healthcare provider during antenatal clinic (ANC) visits or her
pre-conception care; Iron, iodine, calcium, vitamin A, B12, D,
antioxidants, and water are among the essential micronutrients.5

Evidence suggests that there is a direct relationship between
improved maternal dietary diversity and optimal brain function
of newborns and children because nutrients are the fundamental
elements of human body components such as deoxyribonucleic
acid synthesis, neurotransmitters, hormone metabolism, and an
important constituent of enzymes.6,7

The global estimated prevalence of at least one micronutrient
deficiency (MD) among women reproductive-aged (15-49) is
69% which is approximately 1.2 billion women suffering
from MD. The majority, (57%) of micronutrient deficiencies
occur in east Asia and the Pacific followed by sub-Saharan
Africa. Approximately 384 million east Asian and 307
million south Asian women are affected by MD.8 Findings
from developing countries have shown that micronutrient defi-
ciency and protein-energy malnutrition have a substantial
impact on mortality and disability-adjusted life years.9

Worldwide around 41.8% of pregnant women are affected by
anemia, and at least half of this anemia burden is assumed to be
related to iron deficiency anemia which would have been pre-
vented by consuming diversified foods. Anemia during pregnancy
increases the risk of premature delivery 2-fold and 3-fold for low
birth weight neonates.3,10 On the one hand, one of the hypotheses
for the development of preeclampsia is inadequate calcium-rich
food consumption in pregnant women; pre-eclampsia contributes
15% to 20% of all maternal deaths (40 000 maternal deaths per
year) and 37% of neonatal deaths worldwide.3,11–13

Only, 28.8% of pregnant women met the minimum dietary
diversity for women (MDD-W) in low- and middle-income
countries due to inadequate nutritional intake or low supple-
mentation during pregnancy.14,15 Poor maternal micronutrient
consumption is associated with preterm delivery, low birth
weight, birth defects, small for gestational age neonates,
visual complications (vitamin A), intracranial hemorrhage, neu-
rological developmental impairment (vitamin B-12), neural
tube defects (folate), and spontaneous abortion.16

To encounter malnutrition disorders, and micronutrient sup-
plementation, the World Health Organization (WHO) set a
strong recommendation on food category accreditation and

paid special attention to micronutrient supplementation in preg-
nant women.4,17 However, a micronutrient supplementation
strategy is impossible in poor and middle-income countries.
The food and agriculture organization of the United Nations
(FAO) developed the minimum dietary diversity for
reproductive-aged women (MDD-W) as a guide for the mea-
surement of micronutrient adequacy to overcome the above
problems.18

The MDD-W for pregnant women was studied in a few
northern and southeastern Ethiopians, and the result was
between 19.5% and 44.8%.19,20 The gaps in these studies
were the use of the open recall method, measurement differ-
ences (9 vs 10 food categories), and exclusion of first-trimester
pregnant women. The MDD-W results in previous studies were
associated with information about pregnancy nutrition, preg-
nancy nutrition awareness, and family size20,21 without using
standard data collection tools, and measuring the nutritional
status of the pregnant women. This study was conducted to
address the comprehensive minimum dietary diversity of a
pregnant woman and its associated factors at the Arba Minch
Health and Demographic Surveillance Site, Southern Ethiopia.

Method

Study Setting and Study Period
A community-based cross-sectional study was conducted from
December 19, 2021, to October 30, 2022, in the Arba Minch
HDSS kebeles. There are 31 kebeles (the smallest administrative
unit of Ethiopia) surrounding the Arba Minch town, among
which 9 kebeles are used as a target of Arba Minch HDSS
which is run by Arba Minch University. The kebeles are found
approximately 500 to 650 km south of Addis Ababa. According
to the HDSS report the total number of females aged 15 to 49
years in the 9 kebeles was 18 642 in 2021.

Source Population and Study Population
All pregnant women living in the Arba Minch HDSS were the
source population while randomly selected pregnant women in
the 9 kebeles of the Arba Minch HDSS were the study popula-
tion. Pregnant women were not excluded from this study.

Sample Size Determination and Sampling Procedures
Different sample size determination technique was applied to get
the highest sample size for this study; out of the different tech-
niques, single population proportion formula for a cross-sectional
study gave the highest sample size of 635 pregnant women with
the following assumptions 95% confidence interval (CI), 4%
margin of error, 40.1% dietary diversity practice report from
Gonder town,22 and adding 10% for nonresponse rate.

There were a total of 8221 pregnant women found in Arba
Minch HDSS kebele obtained from the health postfamily folder
by the aids of the health extension workers in each kebele: The
study sample size was proportionally allocated based on each
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kebeles share [(Chano Chalba (778/60), Zigiti Mer (974/75),
GentaMey (376/29), Kolla Shara (1385/107), ZeyseDem (751/
58), Kolla Shelle 1217/94, ShelleMella (919/71), Gatse (1127/
87), Laka (712/55)]. A simple random sampling procedure was
applied to obtain each study participant using the households code.

Study Variables
Dependent Variable

• Minimum Dietary diversity of pregnant women.

Independent Variables

• Sociodemographic characteristics: age of the women,
marital status, and educational status.

• Reproductive and obstetric history: parity, home delivery
history, gravidity.

• Health service utilization status of a pregnant woman:
ANC visit, pregnancy immunization (TT vaccine), and
deworming

• Information about nutrition
• Pregnancy Nutrition awareness
• Household food insecurity access scale

Operational Definitions
Pregnancy Nutrition Awareness: If a pregnant woman
answered≥ 70% of the total awareness questions correctly,
was considered aware of pregnancy nutrition.23

Minimum Dietary Diversity for Pregnant Women:
Consumption of the 10-food category within 24 h. Whether
she drinks or eats in the past 24 h from her own home or
outside her home. If pregnant women consumed at least 5 (5/
10) it was coded as 1, and 0 if they consumed less than 5
food categories in the previous 24 h.18

Household Food Insecurity Access Scale (HHFIAS): is a
measure of the variable degree of food insecurity in the past 4
weeks (30 days) in a household, and it has 9 occurrences and
9 frequency questions for each occurrence).24

Extra meal: The pregnant woman asked whether she had
established a new meal time due to pregnancy.

Nutritional status of Pregnant Women: is measured on a
straight left or right arm midway between the tip of the shoulder
and the tip of the elbow (MUAC). Measurements < 23 cm were
considered undernutrition, and measurements ≥23 cm were
considered to indicate no undernutrition.25

Data Collection Tool and Procedure
A semi-structured data collection questionnaire was prepared in
English after reviewing the literature on the study topics.20,26,27

The questionnaire has 7 parts; sociodemographic characteris-
tics, Reproductive and Health service utilization, Information
about pregnancy nutrition, and pregnancy nutritional aware-
ness. MDD-W is a dichotomous indicator of whether a pregnant

woman consumed 05 out of the 10 food categories.18 The data
collection tool also includes the Household Food Insecurity
Access Scale (HFIAS) assessment.24 Family income was
assessed according to available household assets.28 Finally,
the nutritional status was assessed by measuring the
mid-upper-arm-circumference (MUAC) of a pregnant woman.
Data were collected using a face-to-face interviewer-
administered technique, and MUAC measurements. Open
data kit software was used to collect the data, and the Arba
Minch HDSS server was used to store, receive, and send the
data. The data were collected by 9 trained BSc degree midwives
and supervised by 5 MSc degree holders.

Data Quality Control
The data quality was maintained by a pre-test conducted on 5% of
the sample size in 3 kebeles that are not involved in Arba Minch
HDSS Kebeles: Both the data collectors and the supervisors took a
4-day training about the study aim, research ethics, the electronic
data collection procedure, and the techniques of interviewing on
the sensitive issues such as food security questions: The use of
an open data kit for data collection to avoid missing data. The
data collection process was supervised.

Data Processing and Analysis
The collected data were exported to Excel and Statistical
Package for Social Sciences version 25.0. Simple frequencies,
crosstabs, and ranges along with the median were used to
describe the study participants’ character. The information is
presented using text, figures, and tables. The independent vari-
able household wealth index was constructed using principal
component analysis by considering the 27 available household
assets and categorized as “0” for not available assets and “1” for
the available asset. The KMO and Bartlett’s test sphericities
were checked and found to be 0.823, and a P-value of .000,
respectively. A multicollinearity test was performed, and the
variance inflation factor was less than 3. Binary logistic regres-
sion was used to determine the associated factors with
MDD-W. Variables with a P-value of < .25 in bivariate logistic
regression were considered in the multivariable logistic regres-
sion analysis. Hosmer-Lemeshow model fitness tests were per-
formed. Variables with a P-value < .05 along with 95% CI, and
adjusted odds ratio (AOR) were declared as associated factors.

Ethical Considerations
Ethical approval was obtained from the Arba Minch University
College of Medicine and Health Sciences, Institutional Review
Board (IRB) with IRB reference number IRB/1127/2021.
Permission was secured from the respective Arba Minch HDSS
kebele administrative office. After a brief explanation of the
study’s purpose, written, informed consent was obtained from
each study participant; For those participants below 18 years old
assent and consent were obtained from her and her husband, respec-
tively. In the case of respondents who could not read, and write; an
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eye witness who did not participate in the study signed parallel to her
fingerprint. The participants’ information confidentiality was main-
tained by providing special codes throughout the study period. The
COVID-19 protection precautions were maintained.

Results

Socio-Demographic and Economic Characteristics of a
Pregnant Woman
Out of 635 sampled pregnant women 624 gave a response to this
survey, making a response rate of 98.2%. One-fourth of the preg-
nant women were between the age of 34 to 44 years old. A signifi-
cant number of pregnant women were married 606 (97.1%). Most,
543 (87%) of the pregnant women in this study were housewives
in addition to this 78 (12.5%) of them were completed secondary
and above educational level. Regarding the husband’s educational
status majority, 224 (36.8%) of them did not have formal educa-
tion. More than two-thirds of respondents’ husbands were
farmers. The majority, 397 (63.7%) of the households were food-
secured, and one-third, 210 (33.7%) of the households fell under
the high wealth quartile (Table 1).

Reproductive and Health Service Utilization Status of
Pregnant Woman
Among the 624 pregnant mothers, only 95 (15.2%) were primigra-
vidas, and nearly half of the multiparous women involved in this
study had a history of home delivery (257/529). Most, 379
(60.7%) pregnant women had ANC follow-ups for the current preg-
nancy, and among these 61 had 4 or more ANC follow-ups. Nearly
half of the households had 2 to 4 children. Approximately one-third
of the pregnant women were dewormed, and 48.4% (302) received
tetanus toxoid vaccination during their current pregnancy.

Minimum Dietary Diversity and Extra Meal
Consumption of Pregnant Women
In this study more than half, 53.3% (95% CI: 49-57) of the preg-
nant women achieved the MDD, and the mean dietary diversity
score was 4.67 food items with a maximum of 10 and minimum
of 01 food item consumption. The majority, 545 (87.3%) of the
pregnant women consumed (grains, white roots, tubers, and
plantains) food category within the last 24 h: followed by
other vegetable food categories 471 (75.5%). Category 04
(meat, poultry, and fish) was the least consumed food category
in this study 40 (6.4%). More than 60% (375) of the pregnant
women did not establish extra meal time (Figure 1).

Pregnancy Nutrition Awareness and Source of
Information
The majority, 540 (86.5%) of the pregnant women were aware that
food is necessary for the normal functioning of the body system.
More than three-fourths, 492 (78.8%) of the pregnant women
were aware of the importance of food for fetal wellbeing
however, nearly a quarter of the pregnant women were aware
that an unbalanced diet may lead to abortion. Less than half,
269 (43.1%) of the pregnant women in this study had no informa-
tion about pregnancy nutrition, and approximately 44.7% (279),

Table 1. Socio-Demographic and Economic Characteristics of
Pregnant Women in Arba Minch Health and Demographic Surveillance
Site, Ethiopia, 2022.

Variable Category Frequency
Percent
(%)

Mother age < 25 249 39.9
25-34 274 43.9
35-44 101 16.2

Mother religion Orthodox
Christian

137 22.0

Protestant 485 77.7
Pagan and Jova 2 .3

Educational status of the
mother

No formal
education

265 42.5

Read and write
1-4 grade

112 17.9

Primary 5-8
grade

139 22.3

Secondary 9-12
grade

78 12.5

Occupational status of
the mother

Housewife 543 87.0
Employee 17 2.7
Merchant 35 5.6
Farmer 19 3.0
Jobless 10 1.6

Educational status of the
husband (N= 609)

No formal
education

224 36.8

Read and write
1-4 grade

134 22

Primary 5-8
grade

125 20.5

Secondary 9-12
grade

82 13.5

Higher > 12
grade

44 7.2

Husband occupational
status (609)

Farmer 376 61.7
Employee 89 14.6
Merchant 56 9.1

Daily laborer 63 10.3
Jobless 25 4.1

Mother ethnicity Amhara 4 .6
Wolayta 21 3.4
Gamo 597 95.7
Zeyse 2 .3

Marital status of the
mother

Unmarried 14 2.2
Married 606 97.1
Divorce 1 .2
Widowed 3 .5

Household food
insecurity Assessment
scale

Insecure 227 36.4
Secure 397 63.6

Wealth quartile Low 208 33.3
Medium 206 33.0
High 210 33.7
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27.1% (169), and 28.2% (176) of them had medium, low and high
awareness regarding pregnancy nutrition, respectively.

Nutritional Status of Pregnant Women
Among the 624 pregnant women who participated in this study
one-fourth, 151 (24.2%) of them were undernutrition. The
minimum and maximum MUAC were 18 and 34 cm, respec-
tively, with a median of 24.

Factors Associated With Minimum Dietary Diversity of
Pregnant Women
The multivariable logistic regression analysis shows that the
following independent variable is significantly associated with
MDD-W in pregnant women: food-secured households (AOR
= 0.55; 95% CI: 0.36, 0.83), meal frequency within 24 h
(AOR = 1.62; 95% CI: 1.1, 2.5), tetanus toxoid vaccination
during the current pregnancy (AOR = 1.78; 95% CI: 1.06,
2.9), deworming history of the women (AOR = 1.85; 95%
CI: 1.14, 3), house ownership (AOR = 0.52; 95% CI: 0.29,
0.9), ownership of banana farm (AOR = 1.7; 95% CI: 1.02,
2.8), extra meals, (AOR = 0.51; 95% CI: .3, .8), ANC
follow-up (AOR = 1.9; 95% CI: 1.1, 3.3), and merchant preg-
nant women (AOR = 6; 95%, CI: 2.1, 17.6) (Table 2).

Discussion
In this study more than half, 53.3% (95% CI: 49, 57) of the
pregnant women achieved the MDD-W. The finding of the

current study is in line with the results from Southwest
Ethiopia 51%,29 Nepal, 55%,30 and Cameroon, 53%.31

The current study finding is lower than that finding in
Pakistan 89%.32 A possible reason might be the inclusion of
all trimesters of pregnant women in the current study while
the previous excluded, the economic inflation impact on food
expenditures in the current study,33 and the majority (87%) of
the study participants in the current study were housewives.
The current study is also lower than that study conducted in
Addis Abeba, 60.90%,34 Alamata General Hospital, Ethiopia,
61.2%,35 Kenya, 61%,36 Indonesia, 57.9%,37 the discrepancy
might be due to the socio-demographic variations such as
rural residency in the current study, educational status differ-
ence and interventional effect in Adiss Abeba.

The current finding is higher than 9 similar Ethiopian studies,
Dessie town, 45.2%,38 west Gojam, 19.9%,20 Gonder town,
40.1%,22 Misha wereda, 29.5%,27 Shahemene town, 25.4%,39 Illu
Babur, 34.5%,40 Public Health Institution in Mizan-Aman Town
25.1%,41 Bale zone, 44.8%,42 and Dire Dawa, 43%.19 The
MDD-W in this study was also greater than that of studies conducted
in Ghana 46.1%43 and Kenya 20%.44 The possible reasons might be
demographic and cultural differences, as previous studies were con-
ducted in areas where the habit of cultivating and consuming vege-
tables/fruits was low,45 and cut-off point difference.

In this study, the odds of MDD-W were 45% less likely to be
achieved among food-insecure pregnant women than among
food-secured pregnant women. The possible agreement would
be that a food-insecure pregnant woman might not have
access to a variety of foods. This finding is similar to those
reported in other areas, such as Raya Azebo,35 West Gojam,20

Gurage Zone studies,46 and Mizan Aman hospital.41

Figure 1. Frequency/percent distribution of food groups consumed by pregnant women in Arba Minch Health and Demographic Surveillance
Site, Ethiopia, 2022.
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Pregnant women who consumed more than 3 times within
24 h and those who had established an extra meal time were
more likely to achieve MDD-W than their counterparts. This
is supported by east Gojam, and Raya Azebo: when meal fre-
quency increased the likelihood of achieving MDD-W also
increased.27,35,47 This is because a higher meal frequency

increases the likelihood of avoiding the consumption of the
same food item within 24 h.

Pregnant women who had ANC follow-up during the current
pregnancy were nearly twice as likely to achieve MDD-W than
pregnant women who had no ANC follow-up; this finding is
supported by Adiss Abeba, Ethiopian study34; Pregnant

Table 2. Factors Associated With Minimum Dietary Diversity Among Pregnant Women in Arba Minch Health and Demographic Surveillance
Site, Ethiopia, 2022.

Variable Category

MDDP

COR AOR (95 CI)No Yes

Food security Food insecure 136 (59.6%) 91(40.1) 1 1
Food secured 156 (39.3%) 241 (60.7%) 2.3 (1.6, 3.2) .55 (0.36, .83)**

Meal frequency within 24 h <= 3 times 226 (51.8%) 210 (48.2%) 1 1
> 3 times 66 (35.1%) 122 (64.9) 2 (1.4, 2.8) 1.62 (1.1, 2.5)**

Tetanus toxoid vaccination No 180 (55.9%) 142 (44.1%) 1 1
Yes 112 (37.1%) 190 (62.9%) 2.2 (1.6, 2.9) 1.78 (1.06, 2.9)**

Deworming history of the women No 235 (51.6%) 220 (48.4%) 1 1
Yes 57 (33.7%) 112 (66.3%) 2.1 (1.4, 3.0) 1.85 (1.14, 3)**

Privet house ownership No 38 (34.2%) 73 (65.8%) 1 1
Yes 254 (49.5%) 259 (51.5%) 0.53 (.35, 0.82) .52 (0.29, 0.9)**

Ownership of Television No 259 (52%) 239 (48%) 1 1
Yes 33 (26.8%) 93 (73.8%) 3.0 (1.9, 4.7) 1.69 (.96, 2.9)

Ownership of Banana farm No 248 (49.1%) 259 (50.1%) 1 1
Yes 43 (36.8%) 74 (63.2%) 1.7 (1.1, 2.5) 1.7 (1.02, 2.8)**

Information about pregnancy nutrition No 186 (52.4%) 169 (47.6%) 1 1
Yes 106 (39.4%) 163 (60.6%) 1.7 (1.2, 2.3) 1.13 (.76, 1.69)

Marital status Single mother 4 (22.2%) 14 (77.8%) 1 1
Married 288 (47.5%) 318 (52.5%) .32 (.10, .97) .37(.019, 7.11)

Extra meal time No 147 (39.2%) 228 (60.8%) 1 1
Yes 145 (58.2%) 104 (41.8%) .46 (.33, .64) .51 (.3, .8)**

Antenatal follow-up No 129 (52.7%) 116 (47.3%) 1 1
Yes 163 (43%) 216 (57%) 1.5 (1.17, 2.1) 1.9 (1.1, 3.3)**

Age of the mother < 25 103 (41.4%) 146 (58.6%) 1 1
25-34 134 (48.9%) 140 (51.1%) .74 (.5, 1.04) 1.13 (.71, 1.79)
35-44 55 (54.5%) 46 (45.5%) .59 (.37, .94) .99 (.53, 1.88)

Mother educational status No formal education 155 (58.5%) 110 (41.5%) 1 1
Read and write 1-4 grade 45 (40.2%) 67 (59.8%) 2.1 (1.4, 3.3) 1.3 2 (.73, 2.38)

Primary 5-8 grade 53 (38.1%) 86 (61.99%) 2.3 (1.5, 3.5) 1.51 (.79, 2.8)
Secondary 9-12 grade 29 (37.2%) 49 (62.8%) 2.4 (1.4, 4) 1.3 (.59, 2.8)
Higher >12 grade 10 (33.3%) 20 (66.7%) 2.5 (1.3, 6.3) .92 (.29, 2.96)

Mother Occupation Housewife 267 (41.2%) 285(50.8%) 1 1
Employee 7 (41.2) 10 (58.8%) 1.34 (.5, 3.6) .86 (.26, 2.9)
Merchant 5 (14.3%) 30 (84.7%) 5.6 (2.15, 14.75 6 (2.1, 17.6) **
Farmer 12 (63.2%) 7 (36.8%) .55 (.21, .1.4) 1.06 (.35, 3.2)

Occupational status of the husband Farmer 209 (55.6%) 167 (44.4%) 1.02 (.45, 2.23) .90 (.33, 2.45)
Employee 36 (40.4%) 53 (59.6%) 1.88 (.76, 4.59) .83 (.28, 2.42)
Merchant 13 (23.2%) 43 (76.8%) 4.2 (1.54, 11.49) 1.69 (.52, 5.49)

Daily laborer 18 (28.6%) 45 (71.4%) 3.2 (1.22, 8.3) 2.61 (.87, 7.88)
Jobless 14 (56%) 11 (44%) 1 1

Educational status of the husband No formal education 133 (59.4%) 91 (40.6%) 1 1
Read and write 1-4 grade 54 (40.3%) 80 (59.7%) 2.16 (1.4, 3.35) 1.31 (.77, 2.23)

Primary 5-8 grade 55 (44%) 70 (56%) 1.86 (1.2, 2.9) .77 (.42, 1.41)
Secondary 9-12 grade 33 (40.2%) 49 (59.8%) 2.17 (1.29, 3.6) .86 (.42, 1.77)
Higher > 12 grade 14 (31.8%) 30 (68.2%) 3.13 (1.57, 6.23) 1.45 (.54, 3.94)

Abbreviations: COR, crude odds ratios; AOR, adjusted odds ratios; MDDP, Minimum Dietary Diversity Among Pregnant Women.
**= Significance variables.
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women who received tetanus toxoid vaccination and deworm-
ing during the current pregnancy were also twice as likely to
achieve MDD-W. Counseling about a balanced diet, and nutri-
tional supplementation is one part of the ANC care plan; there-
fore this might be the possible reason for pregnant women’s
MDD-W achievement.

Pregnant women who had no private houses were 48% less
likely to eat 5 or more food items within 24 h than their coun-
terparts. This finding agrees with the finding from Kenya,48 the
reason behind this might be that individuals without house own-
ership might lead unstable life spending extra money on a
house.

Merchant Pregnant women were 6 times more likely to feed
5 or more food items than housewife pregnant women and this
finding is supported by one Ethiopian study, Raya Azebo.35 The
possible reasons might be that merchant pregnant women have
the chance to access food items from the market and the nature
of merchant occupation is also related to the tendency to access
different nutritional information.

Pregnant women who owned banana farms were nearly
twice as likely to attain MDD-W. This finding is supported
by other studies.22,27,41,49,50 Selling bananas for the rest of the
Ethiopian region in the study area is a common agricultural
train. Due to the high income generated by banana farms;
people’s living standards are better. Thus, pregnant women
may have access to a variety of food items.

Conclusion and Reccomondations

Conclusion
In this study, 53.3% of the pregnant women achieved the
minimum dietary diversity for reproductive-aged women to
measure micronutrient adequacy. The outcome of this study
was higher than that of other studies. However, this finding is
low because pregnant women need adequate energy and
micronutrient-rich food items. The minimum dietary diversity
for pregnant women in this study was associated with health
service utilization such as ANC follow-up, deworming,
tetanus toxoid vaccination, eating > 3 times per day, establish-
ing extra meal time for the pregnancy, securing food, owning
a private house, ownership of the banana farm, and pregnant
women’s merchant occupation.

Recommendation
The Arba Minch HDSS office in collaboration with the Arba
Minch surrounding wereda administrative might need to work
together to improve the minimum dietary diversity among
housewives, increase the ANC visit coverage, and provide con-
tinuous professional advice about the advantages of increased
meal frequency during pregnancy. In addition, micronutrient
supplementation, increasing availability, and production capac-
ity of food-insecure households are expected from stakeholders.
It would be better if other researchers in this field conducted
qualitative studies.

Strengths and Limitations of the Study
This study has the following strengths; food item categorization
error was avoided, and recall bias was minimized due to the use
of a list-based technique. The study also investigates a major
public health concern; the nutritional status of pregnant women
in the study area at the same time. However, the study has limita-
tions such as a lack of qualitative data supplementation; the
outcome of this study might be influenced by seasonal variation
and different occasions, such as religious festivals because this
study used a single 24-h dietary recall method.

Acronym and Abbreviations
WHO World Health Organization
AMHDSS Arba Minch Health and Demographic

Surveillance Site
HDSS Health and Demographic Surveillance Site
HHFIAS Household Food Insecurity Access Scale
MDD-W Minimum dietary diversity for reproductive-aged

group woman
ANC Antenatal care
ODK Open data kit
SPSS Statistical package for social sciences
MUAC Mid-upper-arm circumference
AOR Adjusted Odd Ratio
MDD Minimum dietary diversity
MD Micronutrient deficiency.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, authorship,
and/or publication of this article.

ORCID iD

Bezawit Afework Mesfin https://orcid.org/0000-0003-4589-8734

References

1. Tan EK, Tan EL. Alterations in physiology and anatomy during
pregnancy. Best Pract Res Clin Obstet Gynaecol.
2013;27(6):791-802.

2. Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS.
Williams obstetrics, 24e. Mcgraw-hill; 2014.

3. Organization WH. Essential nutrition actions: Improving mater-
nal, newborn, infant and young child health and nutrition.
World Health Organization; 2013.

4. McGuire S. World Health Organization. Comprehensive imple-
mentation plan on maternal, infant, and young child nutrition.
Geneva, Switzerland, 2014. Adv Nutr. 2015;6(1):134-135.
doi:10.3945/an.114.007781

Mesfin et al 7

https://orcid.org/0000-0003-4589-8734
https://orcid.org/0000-0003-4589-8734
http://doi.org/10.3945/an.114.007781


5. Berti C, Biesalski H, Gärtner R, et al. Micronutrients in preg-
nancy: current knowledge and unresolved questions. Clin Nutr.
2011;30(6):689-701. doi:10.1016/j.clnu.2011.08.004

6. Nyaradi A, Li J, Hickling S, Foster J, Oddy WH. The role of nutri-
tion in children’s neurocognitive development, from pregnancy
through childhood. Front Hum Neurosci. 2013;97(7):1662-5161.
doi:10.3389/fnhum.2013.00097

7. Thompson JM, Wall C, Becroft DM, Robinson E, Wild CJ,
Mitchell EA. Maternal dietary patterns in pregnancy and the asso-
ciation with small-for-gestational-age infants. Br J Nutr.
2010;103(11):1665-1673. doi:10.1017/S0007114509993606

8. Stevens GA, Beal T, Mbuya MN, et al. Micronutrient deficiencies
among preschool-aged children and women of reproductive age
worldwide: a pooled analysis of individual-level data from
population-representative surveys. Lancet Glob Health.
2022;10(11):e1590-e1599. doi:10.1016/S2214-109X(22)00367-9

9. Ahmed T, Hossain M, Sanin KI. Global burden of maternal and
child undernutrition and micronutrient deficiencies. Ann Nutr
Metab. 2013;61(Suppl. 1):8-17. doi:10.1159/000345165

10. Reinold CM, Dalenius K, Brindley PL, Smith BL, Grummer-Strawn
L. Pregnancy nutrition surveillance: 2009 report. 2011.

11. Uzabakiriho B, Maswime S. Causes of maternal death at
Natalspruit Hospital, Johannesburg, South Africa. S Afr Med J.
2019;109(6):412-414. doi:10.7196/SAMJ.2019.v109i6.13215

12. Legesse T, Abdulahi M, Dirar A. Trends and causes of maternal
mortality in Jimma University specialized hospital, Southwest
Ethiopia: a matched case-control study. Int J Womens Health.
2017; 2017(9):307-313. doi:10.2147/IJWH.S123455

13. Naghashpour M, Shakerinejad G, Lourizadeh MR, Hajinajaf S,
Jarvandi F. Nutrition education based on health belief model
improves dietary calcium intake among female students of
junior high schools. J Health Popul Nutr. 2014;32(3):420.

14. McLeod ER, Campbell KJ, Hesketh KD. Nutrition knowledge: a
mediator between socioeconomic position and diet quality in
Australian first-time mothers. J Am Diet Assoc.
2011;111(5):696-704. doi:10.1016/j.jada.2011.02.011

15. Moges M, Worku A, Loha E. Nutritional status and associated
factors among pregnant women in Boricha Woreda, Sidama
Zone, Southern Ethiopia. 2015:386–386.

16. Jans G, Matthys C, Bogaerts A, et al. Maternal micronutrient defi-
ciencies and related adverse neonatal outcomes after bariatric
surgery: a systematic review. Adv Nutr. 2015;6(4):420-429.
doi:10.3945/an.114.008086

17. Mason JB, Shrimpton R, Saldanha LS, et al. The first 500 days of
life: policies to support maternal nutrition. Glob Health Action.
2014;7(1):23623. doi:10.3402/gha.v7.23623

18. FAO and FHI . 360:2016. Minimum dietary diversity for women: a
guide for measurment. Rome: FAO; 2016.

19. Shenka A, Damena M, Abdo M, Roba KT. Dietary diversity and
nutritional status of pregnant women attending public hospitals in
dire dawa city administration, eastern Ethiopia. East Afr Health
Biomed Sci. 2018;2(1):10-17.

20. Demilew YM, Alene GD, Belachew T. Dietary practices and asso-
ciated factors among pregnant women in West Gojjam Zone,
Northwest Ethiopia. BMC Pregnancy Childbirth. 2020;20(1):18.
doi:10.1186/s12884-019-2702-z

21. Nana A, Zema T. Dietary practices and associated factors during
pregnancy in northwestern Ethiopia. BMC Pregnancy
Childbirth. 2018;18(1):1-8.

22. Alemayehu MS, Tesema EM. Dietary practice and associated
factors among pregnant women in Gondar town north west,
Ethiopia, 2014. Int J Nutr Food Sci. 2015;4(6):707-712.

23. Daba G, Beyene F, Fekadu H, Garoma WJ. Assessment of knowl-
edge of pregnant mothers on maternal nutrition and associated
factors in Guto Gida Woreda, East Wollega Zone, Ethiopia. J
Nutr Food Sci. 2013;3(6):1.

24. Coates J, Swindale A, Bilinsky P. Household Food Insecurity
Access Scale (HFIAS) for measurement of food access:
Indicator guide: version 3. 2007.

25. Assefa N, Berhane Y, Worku A. Wealth status, mid-upper arm cir-
cumference (MUAC) and antenatal care (ANC) are determinants for
low birth weight in Kersa, Ethiopia. PloS One. 2012;7(6):e39957.

26. Aliwo S, Fentie M, Awoke T, Gizaw Z. Dietary diversity practice
and associated factors among pregnant women in North East
Ethiopia. BMC Res Notes. 2019;12(1):123.

27. Abute L, Beyamo A, Erchafo B, Tadesse T, Sulamo DJ. Dietary
practice and associated factors among pregnant women in Misha
Woreda, South Ethiopia: a community-based cross-sectional
study. J Nutr Metab. 2020;2090-0724: 5091318.

28. Ethiopian Demographic and Health Surveillance. Demographic
and health survey 2016: key indicators report. DHS Program
ICF. 2016;363:364.

29. Tilahun AG, Kebede AM. Maternal minimum dietary diversity
and associated factors among pregnant women, Southwest
Ethiopia, 2021. BMC Nutr. 2021;7(1):1-10.

30. Shrestha V, Paudel R, Sunuwar DR, Lyman ALT, Manohar S,
Amatya A. Factors associated with dietary diversity among preg-
nant women in the western hill region of Nepal: a community-
based cross-sectional study. PLoS One. 2021;16(4):e0247085.

31. Mugyia ASN, Tanya ANK, Njotang PN, Ndombo PK.
Knowledge and attitudes of pregnant mothers towards maternal
dietary practices during pregnancy at the Etoug-Ebe Baptist
Hospital Yaounde. Health Sci Dis. 2016;17(2).

32. Ali F, Thaver I, Khan SA. Assessment of dietary diversity and
nutritional status of pregnant women in Islamabad, Pakistan. J
Ayub Med Coll Abbottabad. 2014;26(4):506-509.

33. Demeke H, Tenaw D. Sources of recent inflationary pressures and
interlinkages between food and non-food prices in Ethiopia.
Heliyon. 2021;7(11):e08375.

34. Tefera W, Brhanie TW, Dereje M. Dietary diversity practice and asso-
ciated factors among pregnant women attending ANC in Kolfe
Keranyo sub city health centers, Addis Ababa, Ethiopia. medRxi.
2020. doi:10.1101/2020.04.27.20081596

35. Jemal K, Awol MJ. Minimum dietary diversity score and associated
factors among pregnant women at Alamata General Hospital, Raya
Azebo Zone, Tigray Region, Ethiopia. J Nutr Metab. 2019; 2090-0724.

36. Kiboi W, Kimiywe J, Chege P. Determinants of dietary diversity
among pregnant women in Laikipia County, Kenya: a cross-
sectional study. BMC Nutr. 2017;3(1):1-8.

37. Diana R, Khomsan A, Anwar F, et al. Dietary quantity and diver-
sity among anemic pregnant women in Madura Island, Indonesia.
J Nutr Metab. 2019. doi:10.1155/2019/2647230

8 Health Services Research and Managerial Epidemiology

http://doi.org/10.1016/j.clnu.2011.08.004
https://doi.org/10.3389/fnhum.2013.00097
http://doi.org/10.1017/S0007114509993606
http://doi.org/10.1016/S2214-109X(22)00367-9
http://doi.org/10.1016/S2214-109X(22)00367-9
http://doi.org/10.1016/S2214-109X(22)00367-9
http://doi.org/10.1159/000345165
http://doi.org/10.7196/SAMJ.2019.v109i6.13215
https://doi.org/10.2147/IJWH.S123455
http://doi.org/10.1016/j.jada.2011.02.011
http://doi.org/10.3945/an.114.008086
http://doi.org/10.3402/gha.v7.23623
http://doi.org/10.1186/s12884-019-2702-z
http://doi.org/10.1186/s12884-019-2702-z
http://doi.org/10.1186/s12884-019-2702-z
http://doi.org/10.1186/s12884-019-2702-z
http://doi.org/10.1101/2020.04.27.20081596
http://doi.org/10.1155/2019/2647230


38. Diddana TZ. Factors associated with dietary practice and nutritional
status of pregnant women in Dessie town, northeastern Ethiopia: a
community-based cross-sectional study. BMC Pregnancy Childbirth.
2019;19(1):517.

39. Desta M, Akibu M, Tadese M, Tesfaye MJ. Dietary diversity and
associated factors among pregnant women attending antenatal clinic
in Shashemane, Oromia, Central Ethiopia: a cross-sectional study. J
Nutr Metab. 2019;2019(2090-0724). doi:10.1155/2019/3916864

40. Tsegaye D, Tamiru D, Belachew TJN, Supplements D. Factors
associated with dietary practice and nutritional status of pregnant
women in rural communities of Illu Aba Bor Zone, Southwest
Ethiopia. Nutr Diet Suppl. 2020;12(1179-1489):103-112.

41. Girma Tilahun A, Molla Kebede A, Ejigu AG. Dietary practice
and associated factors among pregnant women at public health
institution in Mizan-Aman Town, Southwest Ethiopia. Nutr
Metab Insights. 2021;14:11786388211057796.

42. Hailu S, Woldemichael B. Dietary diversity and associated factors
among pregnant women attending antenatal care at public health
facilities in Bale Zone, Southeast Ethiopia. Nutr Diet Suppl.
2019;11:1-8.

43. Saaka M, Oladele J, Larbi A, Hoeschle-Zeledon IJ. Dietary diver-
sity is not associated with haematological status of pregnant
women resident in rural areas of northern Ghana. J Nutr Metab.
2017;2017 (2090-0724). doi:10.1155/2017/8497892

44. Kemunto ML. Dietary diversity and nutritional status of pregnant
women aged 15–49 years attending Kapenguria District Hospital
West Pokot County. 2013.

45. Demissie T, Ali A, Zerfu D. Availability and consumption of fruits
and vegetables in nine regions of Ethiopia with special emphasis
to vitamin A deficiency. Ethiop J Health Dev. 2009;23(3). DOI:
10.4314/ejhd.v23i3.53242

46. Geta TG, Gebremedhin S, Omigbodun AO. Dietary diversity
among pregnant women in Gurage Zone, South Central
Ethiopia: assessment based on longitudinal repeated measure-
ment. Int J Womens Health. 2022;14(2022): 599.

47. Yeneabat T, Adugna H, Asmamaw T, et al. Maternal dietary
diversity and micronutrient adequacy during pregnancy and

related factors in East Gojjam Zone, Northwest Ethiopia. BMC
Pregnancy Childbirth. 2016. 2019;19(1):1-9.

48. Kiboi W, Kimiywe J, Chege P. Determinants of dietary diversity
among pregnant women in Laikipia County, Kenya: a cross-
sectional study. BMC Nutr. 2017;3(1):1-8.

49. Agyei EA, Afrifa SK, Munkaila A, Gaa PK, Kuugbee ED, Mogre
V. Income level but not nutrition knowledge is associated with
dietary diversity of rural pregnant women from northern Ghana.
J Nutr Metab. 2021;2021:558144.

50. Tolera B,Mideksa S, Dida N. Assessment of dietary practice and asso-
ciated factors among pregnant mother in Ambo District, West Shoa,
Oromia, Ethiopia. Ethiop J Reprod Health. 2018;10(4). https://
doi.org/10.1016/j.bpobgyn.2013.08.001

Author Biographies

Bezawit Afework Mesfin, Lecturer, Arba Minch University College
of Medicine and Health Sciences, Department of Midwifery.

Abinet Teshome Argaw, Assistance professor, Arba Minch
University College of Medicine and Health Sciences, Department of
Biomedical Sciences.

Firdawek Getahun Negash, Assistance professor, Arba Minch
University College of Medicine and Health Sciences School of
Public Health, Department of Epidemiology.

Dagninet Alelign Emiru, Lecturer, Arba Minch University College of
Medicine and Health Sciences, Department of Medical Laboratory
Science.

Adisalem Damtei Aserese, Lecturer, Arba Minch University College
of Medicine and Health Sciences School of Public Health, School of
Public Health Department of Human Nutrition.

Girum Yihun Matebe, Lecturer, Addiss Abeba University College of
Health Sciences, School of Public Health, Department of Health
Economics.

Mesfin et al 9

http://doi.org/10.1155/2019/3916864
http://doi.org/10.1155/2017/8497892

	 Introduction
	 Method
	 Study Setting and Study Period
	 Source Population and Study Population
	 Sample Size Determination and Sampling Procedures
	 Study Variables
	 Dependent Variable
	 Independent Variables

	 Operational Definitions
	 Data Collection Tool and Procedure
	 Data Quality Control
	 Data Processing and Analysis
	 Ethical Considerations

	 Results
	 Socio-Demographic and Economic Characteristics of a Pregnant Woman
	 Reproductive and Health Service Utilization Status of Pregnant Woman
	 Minimum Dietary Diversity and Extra Meal Consumption of Pregnant Women
	 Pregnancy Nutrition Awareness and Source of Information
	 Nutritional Status of Pregnant Women
	 Factors Associated With Minimum Dietary Diversity of Pregnant Women

	 Discussion
	 Conclusion and Reccomondations
	 Conclusion
	 Recommendation

	 Strengths and Limitations of the Study
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


