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Original Research

Association Between Women’s
Empowerment and Maternal
and Child Nutrition in Kalalé
District of Northern Benin

Halimatou Alaofè, PhD1, Min Zhu, MS2,
Jennifer Burney, PhD3, Rosamond Naylor, PhD4,
and Taren Douglas, PhD1

Abstract
Background: Evidence on effectiveness of women’s empowerment (WE) to reduce undernutrition is
limited in sub-Sahara Africa, and few studies incorporate multidimensional measures of WE.
Objective: To examine whether a WE status, in sum and across leadership, decision-making, mobility,
economic security, male involvement in housework, and nonfamily group domains, is associated with
women and their children nutritional status in Kalalé district of northern Benin.
Methods: Data were obtained from the 2014 Solar Market Garden baseline study: 767 paired
reproductive-age women aged 15 to 49 years and children 6 to 59 months old. Exploratory principal
component (cross-validate with confirmatory) factor analysis was first conducted to identify the
structure of empowerment. Then, using a new survey-based index, regression analysis was conducted
to examine associations between WE measures and maternal dietary diversity score (DDS) and body
mass index (BMI), as well as their child’s DDS, height-for-age z score (HAZ), weight-for-height z score
(WHZ), and weight-for-age z score (WAZ).
Results: Positive associations were observed between women’s composite empowerment, leader-
ship, maternal DDS and BMI, and female child’s DDS. However, opposite signs were found between
economic security and child’s DDS. Mobility was positively associated with female children’s WHZ and
male children’s HAZ and WAZ, while decision-making was correlated with male child’s WHZ and
female children’s WAZ.
Conclusions: Women’s empowerment can be associated with undernutrition. Efforts to improve
nutrition may benefit from empowerment initiatives that promote women’s self-confidence and
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decision-making in Benin. However, additional qualitative and longitudinal research may enhance
understanding of WE in the present area.

Keywords
women’s empowerment, dietary diversity score, maternal nutrition, child nutrition, Kalalé district,
northern Benin

Introduction

Women empowerment (WE) is increasingly

viewed as an important strategy to reduce mater-

nal and child undernutrition,1-3 which continues

to be a major health burden in low- and middle-

income countries causing 3.5 million preventable

maternal and child deaths, 35% of the disease

burden in children younger than 5 years, and

11% of total global disability-adjusted life

years.4,5 Global data show that one of the worst

affected regions is sub-Saharan Africa (SSA),

where about 20% of children are malnourished.6,7

Benin is no exception, as the prevalence of stunt-

ing, wasting, and underweight was 37%, 5%, and

17%, respectively, among children aged 6 to 59

months in the 2006 Benin Demographic and

Health Survey (DHS),8 while 9% of women had

chronic energy deficiency in the 2012 DHS.9

Greater rates were observed in rural areas where

stunting was found in 40% of children, under-

weight in 19%, and wasting in 5%, while 10%
of women had chronic energy deficiency.8,9

Additionally, Beninese women and children have

a limited dietary diversity score (DDS), with diets

predominately composed of starchy staples with

little or no animal products and few fresh fruits

and vegetables.10,11 Government, United Nation

agencies, and nongovernmental organizations in

Benin recognize that the state of maternal and

child undernutrition requires multiple types of

interventions.12

However, women’s low empowerment status

in Benin can hinder the improvement in women’s

and children’s undernutrition. Indeed, although

females accounted for 47% of the economically

active population in 2014,13 social and civil leg-

islation is strongly influenced by tradition and

customs, as women continue to be required to

seek their husband’s authorization in certain areas

such as family planning or health services.14

Rural women provided labor to the families’

commercial plots, were responsible for household

food production and processing, and also had to

work in the cooperative structures set up by the

state in addition to their household tasks.14 In a

more recent study of productivity differences by

gender in central Benin, researchers noted that

female rice farmers are particularly discriminated

against with regard to access to land and equip-

ment, resulting in significant negative impacts on

their productivity and income.15 As in other areas

of West Africa, women also have the responsibil-

ity of caring for children and preparing food for

the household,16 but they may be vulnerable to

food insecurity owing to unequal intrahousehold

food distribution and their willingness to forego

meals in favor of children during times of scar-

city.17 Finally, no study to date has examined

links between women’s empowerment and nutri-

tion in Benin.

In addition, the evidence backing the effect of

women’s empowerment on maternal and child

undernutrition is inconsistent.18 Using the

Women’s Empowerment in Agriculture Index

(WEAI), Malapit et al19 reported positive and

significant association between women’s group

(WG) membership, control over income, overall

empowerment, and women’s health (as measured

by body mass index [BMI] and DDS) in Nepal.

However, in Ghana, women’s aggregate empow-

erment and participation in credit decisions were

positively correlated with women’s DDS, but not

BMI.20 Mixed findings were also observed

between women’s empowerment and child

anthropometry. Moestue et al21 found a positive

association between maternal involvement in

social groups and length-for-age z score of

1-year-old children, but De Silva and Harpham22

showed a negative association in 6- to 18-month-

old children. Shroff et al23 found positive
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association between decision-making and child

weight-for-age z score (WAZ), but Begum and

Sen’s24 analysis of Bangladesh DHS data did not

reveal any significant associations. Therefore,

information about which domains of WE are

associated with nutritional status is limited,20 and

this lack of knowledge constrains the set of policy

options that can be used to empower women and

improve nutrition.

In addition to a limited set of studies in SSA,

examinations of the effects of WE on nutrition

outcomes are constrained due to interstudy differ-

ences in population characteristics, settings, or

methods/conceptualizations of WE.25-27 For

example, despite recognition of the complex, mul-

tidimensional, and culturally defined nature and

influence of empowerment on nutrition,20,26,28,29

only a few studies considered the multidimen-

sional structure of empowerment domains in

Africa or examined the varied relationships

between each measure of WE and maternal and

child nutrition status.30,31 Furthermore, in 2012,

the International Food Policy Research Institute

developed WEAI constructed from 5 prespecified

domains of empowerment,32 which may not be

equally relevant in all areas. In contrast, in 2015,

the United Nations adopted the Sustainable Devel-

opment Goals (SDG), but the specific indicators

for the SDG empowerment targets are largely

equality metrics.33 To address the need for multi-

dimensional and contextual examinations of WE

and its influence on maternal and child health out-

comes, we draw from the concepts put forward in

the WEAI and the SDGs but took an approach

more along the lines of the World Bank which

gathers indicators, both equity and empowerment

related, that can be used in contextually appropri-

ate ways.34 The aims of this study were therefore

to first explore the structure and domains of WE in

Kalalé district of northern Benin and then to exam-

ine the effects of these constructs on nutritional

status of women and their children in the region.

Materials and Methods

Data Sources

Data for this study were obtained from a baseline

survey to evaluate the multidimensional impact

of the Solar Market Garden (SMG) project in the

Kalalé district of northern Benin.35-37 The SMG

is a community-scale, solar-powered irrigation

system used by women’s agricultural groups that

had previously been engaged in very small-scale

hand-watered horticulture. The broader evalua-

tion aims to quantify the impact of the technol-

ogy on a range of indicators, including

socioeconomic well-being, food security, and

WE. The baseline study was conducted between

January and March 2014 and was carried out in

16 villages (8 intervention villages and 8

matched-pair comparison villages). Details rele-

vant to the design and conduct of the survey are

described in detail elsewhere.38

Briefly, in each village, all households repre-

sented in the WGs were surveyed along with a

random sample of a maximum of 30 nonmember

households (NWGs) in the same village. Partici-

pants included a woman–child pair from each

household where the woman was not pregnant but

of childbearing age (15-49 years) with her young-

est child aged between 6 and 59 months. Overall,

767 households were successfully recruited and

assessed. Qualitative 24-hour dietary recalls were

analyzed for 765 mothers and 647 children.

Anthropometric measurements were collected

from 585 mothers, while weight and height were

collected from 682 and 609 children, respec-

tively, due to missing or incomplete anthropo-

metric measurements. The study was approved

by the National Ethics Committee for Health

Research of Benin. Ethical clearance was

obtained from the institutional review boards

(IRBs) charged with the protection of human

research subjects of the University of Arizona.

The analysis portion of the project was addition-

ally approved by the IRB of the University of

California, San Diego. All women were informed

verbally about the aims and procedures of the

study, and informed consent was obtained from

all women and children, via their mother or

guardian approval for these latter, before

enrollment.

Dependent Variables

Dietary diversity and anthropometry for women

and children were the primary outcomes of the
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analysis. Information about infant and young

child-feeding practices was based on responses

of mothers or caretakers of children. Child DDS

was defined as the number of food groups con-

sumed in the last 24 hours of 7 food groups: (1)

grains, roots, and tubers; (2) legumes and nuts; (3)

dairy products; (4) flesh foods; (5) eggs; (6) vita-

min A–rich fruits and vegetables; and (7) other

fruits and vegetables.39 The minimum diet diver-

sity for children aged 6 to 23 months was defined

as consuming at least 4 food groups of the 7 food

groups if breastfed and of 6 food groups (exclud-

ing dairy products) if not breastfed in the last 24-

hour period. The child nutrition outcomes were

based on anthropometric z scores for children

younger than 5 years calculated using the 2006

World Health Organization Child Growth Stan-

dards.40 Underweight was defined as WAZ <�2

standard deviation (SD), stunting as height-for-

age z scores (HAZ) <�2 SD, and wasting as

weight-for-height z scores (WHZ) <�2 SD. For

women, the DDS was defined as the number of

food groups consumed based on 24-hour recall,

namely (1) starchy staples, (2) beans and peas, (3)

nuts and seeds, (4) dairy, (5) flesh foods, (6) eggs,

(7) vitamin A–rich dark green leafy vegetables,

(8) other vitamin A–rich vegetables and fruits, (9)

other vegetables, and (10) other fruits.41 The min-

imum diet diversity for women was defined as

consuming at least 5 food groups of 10. Body

mass index was defined as the ratio of weight

(in kg) to the square of height (in meters). A

woman is considered underweight if her BMI

<18.50 kg/m2.42

Independent Variables

Women’s empowerment measures were derived

from a factor analysis conducted with 32 ques-

tions about WE (Supplementary Table S1). Spe-

cifically, the WE questions were based on work

from the World Bank.43-47 The work by Malhotra

and Schuler44 emphasized that the main domains

for these measures at the household, community,

and broader arenas were classified as (1)

economic, (2) social and cultural, (3) legal, (4)

political, and (5) psychological. Domestic

decision-making has focused on (1) finances, (2)

social and domestic matters and child-related

issues, (3) access or control over resources, and

(4) mobility and freedom of movement along

with family support including couple interac-

tions.43 These domains have also been combined

to determine the role of development as part of

community-level development projects47 and to

set the framework for the United Nations Devel-

opment Program Global Inequality Index as a

measure for WE that includes their role in com-

munity decision-making as determined by the

proportion of parliamentary seats occupied

by females, measures of education, and economic

status including their participation to the labor

force.33

Our focus on WE was partially based on the

models developed by Petesch et al48 in which

empowerment directly affects health. However,

due to the reality that multiple factors affect how

empowerment is obtained and used to effect

health, our framework utilized the interactions

between empowerment, policy, and initial condi-

tions which occur in villages (Figure 1). Since

this was a new study, an exploratory principal

component factor analysis (EFA) was used to

uncover the underlying factor structure of the

individual responses and to establish a subset of

questions suitable for confirmatory factor analy-

sis (CFA).49,50 In order to perform EFA and

cross-validate with CFA, the baseline data were

split into 2 samples using a random uniform dis-

tribution, with one used as the training set for

EFA and the other used for CFA. Before running

the factor analysis, the correlation matrix among

the 32 questions was examined to justify under-

taking the factor analysis. The w2 for the Bartlett

Figure 1. Framework for role of women’s empow-
erment on nutritional status. Adapted from Petesch
et al.48
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test of sphericity was significant at P < .01, and the

Kaiser-Meyer-Olkin test showed a score of 0.74,

indicating that the correlation among the variables

was sufficiently strong for a factor analysis.

The number of factors retained was based on 3

criteria: (1) the Kaiser criterion (eigenvalues >1),

(2) inflection point of the screen plot, and (3)

interpretability of factors.51,52 The factors were

rotated using a Varimax rotation. Factor loadings

indicated the strength and direction of the associ-

ation between the domains and individual indica-

tor. The derived domains of WE were labeled

based on individual indicators having a rotated

factor loading >0.6 (Supplementary Table S2 and

Figure S1). After reducing the number of ques-

tions (n¼ 22) and establishing our domains using

EFA, CFA was performed to determine whether

the indicators chosen conformed to the theoretical

model. The CFA provided fit indices about the

appropriateness of the model based on the covar-

iance structure of the observed data such as root

mean square error of approximation (RMSEA),

standardized root mean square (SRMS), Bentler

comparative fit index (CFI), and Tucker-Lewis

index (TLI).53 These modification indices were

used to examine how the model might be adjusted

to improve its fit. When error terms of 2 individ-

ual indicators were correlated in the same

domain, the lower factor loading item was

removed, resulting in the final set (n ¼ 16) of

included questions (Supplementary Table S3).

Results from the factor analyses identified and

confirmed 6 underlying domains from the

remaining 16 questions (indicators), and these

domains accounted for 74.8% of total variance

explained. The goodness of fit of the modified

model is superior to that of the proposed model.

The RMSEA value was 0.04, the CFI value was

0.98, and the TLI value was 0.97, while the

SRMS value was 0.03, suggesting that the fit of

the model to the data is acceptable (Supplemen-

tary Table S3). Overall, the empowerment

domains and their respective indicators were con-

ceptualized as follows: Leadership domain

referred to assertiveness and actions indicating a

sense of self-security. The domain was examined

using 2 questions concerning woman’s sense of

self—whether woman feels important or her

opinion was respected (1 ¼ yes, always; 0 ¼ no

or sometimes) and one question relating to

woman’s self-confidence—whether she feels

confident to resolve a problem on her own (1 ¼
yes, always; 0 ¼ no or sometimes). Decision-

making domain was measured by the woman’s

participation in decisions regarding household

matters. Three questions were included relating

to the number of children, kids’ schooling, and

health care (1 ¼ woman alone or joint decision,

0 ¼ other).

Mobility domain was characterized as

women’s freedom to leave the home. The 3 mobi-

lity scenarios included: goes to local market for

purchases, goes to health center or traditional

doctor, and goes to visit friends (1 ¼ yes, woman

alone, 0¼ no or accompanied woman). Economic

security domain was examined using 3 questions

relating to their capability to afford fruits and

vegetables, own clothes, and own beauty (1 ¼
yes; 0 ¼ no). Male involvement in housework

domain represents women’s familial and marital

roles, including household status in contexts of

negotiation. Two questions measured this domain

when respondents were asked if they get help

from adult males of their household to prepare

meals or for the laundry (1 ¼ yes; 0 ¼ no). Non-

family groups’ domain included participating in

an environment for creating a sense of solidarity

with other women. This domain was examined

using 2 questions relating to participation in labor

or political organization groups (1¼ yes; 0¼ no).

Table 1 summarizes the aggregation rules used to

code the more empowered response of each ques-

tion. Most of our binary coding are conservative

(“sometimes” and other intermediate answers are

coded as zeros or not empowered in that particu-

lar domain) as analysis with the alternative cod-

ing (“sometimes” and other intermediate answers

coded as “empowered”) did not show significant

differences.

Control Variables

The potential confounding variables included

maternal characteristics (maternal age in years,

level of education completed, occupation, and

type of group), child characteristics (age in

months and sex), and household characteristics

(socioeconomic status [SES], self-reported food
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Table 1. Women Empowerment Domains, Indicators, and Aggregate Codes.

Dimension Indicator Label Questions
Response
Categories

Aggregate Recodes
Used in Analysisa

1. Leadership 1.1. Sense of
self

Do you feel like an important
member of your household?

0 ¼ No
1 ¼ Sometimes
2 ¼ Always

Code ¼ 1 if Q1 ¼ 2
Code ¼ 0 if Q1 ¼ 0

or 1Do you think the members of
your household listen to you
and respect your opinion?

1.2. Self-
confidence

If you have a problem at home, do
you feel confident enough to
resolve it on your own?

2. Decision
making

2.1. Decision
on health
care

Who has the last word regarding
what to do if a member of
household is sick?

1 ¼ Partner
2 ¼ Respondent
4 ¼ Respondent

and partner
5 ¼ Respondent

and other
members of
household

Code ¼ 1 if Q2 ¼ 2, 4,
or 5a

Code ¼ 0 if Q2 ¼ 1, 3,
or 6-82.2. Decision

on education
Who has the last word regarding

decisions on kids’ schooling?
2.3. Decision

on children
Who has the last word regarding

whether to have another child
or not?

3. Mobility 3.1. Permission
to market

Are you habitually authorized to
go to local market for
purchases?

1: Alone
2: Only if I’m

accompanied
3: Not at all

Code ¼ 1 if Q3 ¼ 1
Code ¼ 0 if Q3 ¼ 2

or 3
3.2. Permission

to health
center

Are you habitually authorized to
go to health center or
traditional doctor?

3.3. Permission
to visit
friends

Are you habitually authorized to
go to friends in village?

4. Economic
security

4.1. Afford
fruits and
vegetables
purchase

Can you afford the finances
needed to buy fruits and
vegetables?

0: No
1: Yes

Code ¼ 1 if Q4 ¼ 1
Code ¼ 0 if Q4 ¼ 0

4.2. Afford own
clothes
purchase

Can you afford the finances
needed to buy clothes of
yourself?

4.2. Afford own
beauty
purchase

Can you afford the finances
needed to buy beauty of
yourself?

5. Male
involvement

5.1. Help from
adult male

Do the adult male members of
your household help you
prepare meals?

0: Not at all
1 Very rarely
2: From time to

time
3 regularly
4: Always

Code ¼ 1 if Q5 ¼ 2-4
Code¼ 0 if Q5¼ 0, 1b

Do the adult male members of
your household help you for
the laundry?

6. Nonfamily
groups

6.1. Group
member

Are you a member of a labor
organization?

0: No
1: Yes

Code ¼ 1 if Q6 ¼ 1
Code ¼ 0 if Q6 ¼ 0

Are you a member of a political
organization?

aCodes not shown: 3 ¼ another member of the household; 6 ¼ a group of household members; 7 ¼ others out of household;
8 ¼ do not know.
bCodes not shown: 5 Not applicable (If no adult male in the household).
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insecurity in the last 12 months, self-reported

access to health care in the last 12 months, pro-

duction diversity, family size, ethnicity, safe

water, electricity connection, village, and fre-

quency of radio listening). Age, family size, and

frequency of radio listening were included as con-

tinuous variables. Maternal level of education

was assessed as categorical—no formal educa-

tion, primary or less, secondary, university, and

more. Maternal occupation was a categorical

variable (eg, agricultural/other labor, service/

business, and others). Gender of children was

examined as a binary variable—male, female.

Socioeconomic status was examined using house-

hold asset data, such as ownership of consumer

items and home attributes.54 Factor scores

derived from the first factor (which explained

27.8% of the variance) were then used to charac-

terize the SES of each household. Households

were categorized into SES quartiles based on

their individual SES index score. Self-reported

food insecurity and access to health care were

binary measures defined as a household that was

food insecure or health insecure in the last 12

months or not. Ethnicity was a categorical mea-

sure (eg, Gando, Boo, Peulh, Boko, Bariba, and

others). The production diversity index was based

on the household production of 9 food groups: (1)

starchy staples; (2) beans, legumes, and nuts; (3)

dark green leafy vegetables; (4) vitamin A–rich

fruits, vegetables, and tubers; (5) other fruits and

vegetables; (6) milk and milk products; (7) eggs;

(8) fish; and (10) meat.19 Type of groups indi-

cated whether the principal female was a member

of WG or not.

Data Analysis

Data analysis was conducted in 3 main steps

using STATA version 13.1 (Stata Corporation,

College Station, Texas). First, descriptive analy-

ses were conducted, and categorical variables

were expressed as percentages, while continuous

variables were expressed as arithmetic means

(standard deviation [SD]). Differences between

groups were determined using t test or w2 test.

Second, a composite score of WE was calculated

based on the sum of the 16 empowerment indica-

tors with a total possible score ranging from 0 to

16. All domains have a possible score range from

0 to 3, except for male involvement and group

membership domains (0-2). Women’s empower-

ment was categorized into 2 groups: the propor-

tion of women with total scores above the

population mean versus those with scores at or

below the population mean. These steps were

repeated for each of the 6 domains. Third,

sequential regression analyses were conducted.

The univariate analysis was first conducted to

identify the control variables that reached a sta-

tistically significant association with maternal

and child nutrition outcomes. Next, multiple

regression was conducted and included all vari-

ables found to be significant at P � .20. The

models were estimated in 2 specifications. In the

first specification, the total empowerment score

was included to isolate the effect of WE. In the

second specification, the aggregate WE was

decomposed into 6 domains to investigate how

each of these domains was associated with mater-

nal and child nutritional status. The variance

inflation factor to assess multicollinearity of vari-

ables in the models was shown to be below cutoff

point of 10. Model fit was assessed though like-

lihood ratio w2 test and Wald w2 test. Significance

of standardized coefficients is reported at the

10%, 5%, and 1% probability levels.

Results

Sociodemographic, Dietary, and
Anthropometric Characteristics
of Participants

Among the children, mean age was 21.6 months

(SD 12.5) with a range of 6 to 59 months; 48.9%
were male, while 65.4% received vitamin A sup-

plements within the past 6 months (Table 2). The

mean child DDS was 3.1 food groups, and 30.8%
of children (6-23 months) satisfied the minimum

diversity criterion. Overall, 39.8% of children

were stunted, 23.6% underweight, and 10.9% of

them were wasted. The majority of mothers had

no formal education, and half of them were pri-

marily engaged in farming. The mean maternal

DDS was 4.5, and 44.7% consumed at least 5

food groups (of 10). About 9% of women had

chronic energy deficiency (BMI < 18.5 kg/m2).
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Analyses of household characteristics revealed an

average household size of 7.7 members, with the

majority of them as Muslim (92.1%). About 21%
of households self-reported food insecurity and

33% self-reported having limited access to health

care in the past 12 months. Only 13.2% and 8.2%
had access to hygienic latrines and an electricity

connection, respectively. The agricultural pro-

duction diversity was 3.02 (SD 1.5) food groups,

and the frequency of listening to a radio was 3.4

(SD 3.1) d/wk.

Women’s Empowerment

Table 3 shows the descriptive statistics for the 16

WE indicators. By domain, mobility was the

domain in which most of women were empow-

ered (72%), followed by economic security

(55.5%) and leadership (54%). However, only

17.1% of women reported having a say in deci-

sions about number of children, their education,

or health care; 17.2% were also labor and political

groups’ members, while 10.6% of them received

adult male assistance. Overall, 55.8% of women

were empowered.

Table 2. Sociodemographic, Dietary, and
Anthropometric Characteristics of the Study Population.

Characteristic

Total

n Mean (SD)/%

Child outcomes and characteristics
Age, months 764 21.59 (12.53)

6-11 17.93
12-23 33.38
24-59 48.69

Sex, male 764 48.95
Vitamin A supplements 748 65.37
Dietary diversity score 647 3.10 (2.16)
Minimum diet diversity

(6-23 months)
338 30.77

Weight-for-height z score
(WHZ)

585 �0.09 (1.86)

Wasting (WHZ < -2 SD) 10.94
Weight-for-age z score (WAZ) 639 �0.75 (1.81)

Underweight (WAZ < -2SD) 23.63
Height-for-age z score (HAZ) 593 �1.22 (2.43)

Stunting (HAZ < �2SD) 39.80
Women outcomes and characteristics

Age, years 764 29.86 (6.71)
15-29 57.85
30-39 32.98
40-49 9.16

Mother education 755
No formal Education 90.33
Primary or less 4.37
Secondary 5.03
University and more 0.26

Mother occupation a 759
Agricultural/other labor 50.07
Service/business 16.86
Others 33.06

Dietary diversity score 762 4.63 (1.43)
Minimum diet diversity 44.75

BMI, kg/m2 585 22.19 (3.27)
BMI <18.5 9.06

Households characteristics
Household size 764 7.74 (3.76)
Religion, % 767

Muslim 92.12
Others 7.88

Ethnicity 762
Gando 34.51
Boo 23.88
Peulh 15.49
Boko 11.81
Bariba 10.37
Others 3.94

(continued)

Table 2. (continued)

Characteristic

Total

n Mean (SD)/%

Food insecurity 754 21.09
Health-care insecurity 740 32.97
Latrines 742 13.21
Safe source of waterb 757 65.13
Electricity connection 747 8.17
Production diversity 767 3.02 (1.52)
Socioeconomic status 673

Low 25.11
Middle 49.93
High 24.96

Radio frequency listening, d/wk 752 3.37 (3.10)

Abbreviations: BMI, body mass index; SD, standard deviation.
aAgricultural/other labor: farming, livestock, and hunting; ser-
vices/business: small commerce, services, other commerce,
and salaried employee; Artisans/others: domestic work, stu-
dent, unemployed/retired, and manual worker.
bSafe source of water included water from tap and other
sources that had been treated.
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Women’s Empowerment and Maternal and
Child Outcomes

Table 4 presents associations between the compo-

site empowerment status and each domain with

maternal DDS and BMI. The results revealed a

significant and positive association between the

women’s composite empowerment score with their

DDS (P¼ .01) and their BMI (P¼ .09). Addition-

ally, the leadership domain was associated with

maternal DDS (P ¼ .008) and BMI (P ¼ .06).

As for children diet quality outcomes, the

adjusted models indicated that none of the 5

empowerment indicators (leadership, decision-

making power, mobility, male involvement in

housework, and nonfamily groups) were signifi-

cantly associated with male child’s DDS

(Table 5). However, the composite empowerment

score (P¼ 0.09) and leadership domain (P� .001)

were significantly associated with the female

child’s DDS. Surprisingly, the economic security

Table 3. Distribution of Women’s Empowerment Indicators and Domains by Groups.a

Women’s Empowerment Indicators Total (N ¼ 745), Mean (SD)/%

Leadership
Sense of self as member of household 55.60
Sense of self as respected member of household 56.21
Self-confidence 44.43
Mean leadership subscore (out of 3 total points) 1.52 (1.33)
% women > mean 53.96

Decision-making
Decision on health care 12.48
Decision on education 14.00
Decision on children 14.82
Mean decision-making power sub-score (out of 3 total points) 0.40 (0.94)
% women > mean 17.12

Mobility
Permission to market 93.84
Permission to health center 77.70
Permission to visit friends 90.08
Mean mobility subscore (out of 3 total points) 2.53 (0.88)
% women > mean 71.98

Economic security
Afford fruits and vegetables purchase 67.38
Afford own clothes purchase 68.27
Afford own beauty 80.21
Mean economic security subscore (out of 3 total points) 2.10 (1.16)
% women > mean 55.51

Male involvement in housework
Help from adult male on cooking meal 6.02
Help from adult male on laundry 9.84
Mean male involvement subscore (out of 2 total points) 0.15 (0.47)
% women > mean 10.64

Nonfamily groups
Labor group member 16.29
Political group member 10.01
Mean nonfamily group subscore (out of 2 total points) 0.25 (0.59)
% women > mean 17.25

Total empowerment score (16 total points) 6.94 (2.64)
% women > mean 55.77

Abbreviation: SD, standard deviation.
aCategorical variables were expressed as percentages, while continuous variables were expressed as arithmetic means (SD).
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domain was negatively correlated with male

(P ¼ .07) and female (P ¼ .05) children’s DDS.

Overall, women’s empowerment was only

weakly associated with children’s nutrition status.

Mobility was positively associated with male chil-

dren’s HAZ and WAZ scores, while decision-

making power was positively correlated with male

children’s WHZ. For female children, mobility

was associated with WHZ, while decision-

making power was correlated with WHZ and

WAZ. Leadership was also positively and signifi-

cantly associated with HAZ; however, significant

negative association was observed between leader-

ship and WHZ. Finally, no significant associations

were found between the composite empowerment

score, economic security, male involvement in

housework, and participation in labor and political

groups and the anthropometric measurements for

male and female children (Table 5).

Discussion

This study is one of the few studies that have

examined a multidimensional investigation of

WE on children’s and women’s nutrition out-

comes in SSA. We built upon prior analyses by

including a composite empowerment measure in

addition to examining the direct contribution of

6 domains (leadership, decision making, mobi-

lity, economic security, male involvement in

housework, and nonfamily groups), using analy-

tical methods that accounted for differences in

individual, partner, and household characteris-

tics. Key findings indicate that low dietary

diversity and undernutrition were common, con-

firming the urgent need for interventions.12 In

the present study, children had a DDS of 3.09,

and only 31% satisfied the minimum diversity

criterion of eating 4 of 7 food groups. These

results are only slightly lower than those

reported (33%) for urban households,9 reflecting

the higher rates of poverty and less diverse pro-

duction portfolios observed in our study. The

prevalence of child wasting (11%) was also

greater than the rest of the country (5%).10 Sim-

ilar to the child indicators, the prevalence of

women’s undernutrition in our study was also

greater than reported for Benin (9% vs. 6%).9

Table 4. Associations Between Women Empowerment Measures and Women’s Dietary Diversity Score and
Body Mass Index.

Structural Model

Diet Diversity Scorea Body Mass Indexb

Coefficient (Robust Standard Error) Coefficient (Robust Standard Error)

Specification I
Total empowerment score 0.047c(0.024) 0.105d(0.057)
n 636 533
R2 .047 .051

Specification II
Leadership 0.123e(0.046) 0.216d(0.116)
Decision-making power �0.030 (0.068) 0.038 (0.161)
Mobility 0.092 (0.076) 0.033 (0.203)
Economic security �0.038 (0.054) 0.0078 (0.129)
Male involvement 0.157 (0.146) �0.029 (0.337)
Nonfamily groups �0.027 (0.115) 0.076 (0.280)
n 636 533
R2 .058 .053

Note. Boldface values are statistically significant.
aAdjusted for maternal age, group, and education; village; ethnicity; productivity diversity; food insecurity; socioeconomic status;
electricity connection; and information through radio.
bAdjusted for maternal age, group, and education; family size; ethnicity; productivity diversity; socioeconomic status; safe water;
and information through radio.
cP < .05.
dP < 0.1.
eP < .01.
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However, mixed results were observed between

WE and maternal and children nutrition out-

comes and suggest that various domains of WE

may have different impacts on nutritional status,

consistent with the empowerment

literature.19,55,56

Table 5. Associations Between Women Empowerment Measures and Children’s Dietary Diversity Score and
Anthropometric z Scores.

Structural Model

Diet Diversity
Scorea Height for Ageb Weight for Heightc Weight for Aged

Coefficient (Robust
Standard Error)

Coefficient (Robust
Standard Error)

Coefficient (Robust
Standard Error)

Coefficient (Robust
Standard Error)

Male children
Specification I

Total empowerment
score

�0.076 (0.060) 0.025 (0.061) 0.021 (0.053) 0.033 (0.050)

n 268 242 241 264
R2 .146 .044 .049 .033

Specification II
Leadership 0.067 (0.104) 0.032 (0.122) �0.038 (0.099) 0.025 (0.095)
Decision-making 0.117 (0.145) 0.086 (0.172) 0.240e (0.123) 0.106 (0.131)
Mobility �0.018 (0.166) 0.288e (0.171) 0.001 (0.168) 0.240e (0.142)
Economic security �0.395e (0.217) 0.015 (0.137) �0.043 (0.102) �0.039 (0.092)
Male involvement �0.257 (0.250) �0.480 (0.280) �0.128 (0.268) �0.159 (0.248)
Nonfamily groups �0.177 (0.112) �0.087 (0.194) �0.042 (0.206) 0.057 (0.190)
n 271 242 241 264
R2 .223 .072 .072 .094

Female children
Specification I

Total empowerment
score

0.066e (0.039) 0.067 (0.063) 0.009 (0.047) 0.037 (0.047)

n 264 248 275 301
R2 .194 .047 .045 .053

Specification II
Leadership 0.359f (0.086) 0.359f (0.130) �0.187e (0.101) 0.066 (0.082)
Decision-making 0.047 (0.129) �0.099 (0.182) 0.316e (0.160) 0.234e (0.127)
Mobility �0.481 (0.182) �0.245 (0.242) 0.141e (0.102) �0.221 (0.142)
Economic security �0.205g (0.099) 0.018 (0.141) �0.035 (0.132) 0.022 (0.084)
Male involvement �0.274 (0.231) �0.535 (0.421) 0.287 (0.262) 0.198 (0.267)
Nonfamily groups 0.209 (0.247) �0.041 (0.308) �0.112 (0.266) �0.255 (0.210)
n 264 248 275 301
R2 .312 .078 .112 .085

Note. Boldface values are statistically significant.
aAdjusted for maternal age, group and education; child age; village; ethnicity; productivity diversity; socioeconomic status; food
insecurity; health insecurity; safe source of water; and information through radio.
bAdjusted for maternal age, group, activity and education; child age; village; ethnicity; productivity diversity; socio-economic
status; safe source of water; and information through radio.
cAdjusted for maternal age, group, activity and education; ethnicity; productivity diversity; food insecurity; socio-economic
status; and safe source of water.
dAdjusted for maternal age, group and education; village; family size; ethnicity; safe source of water; productivity diversity; socio-
economic status; safe water; and information through radio.
eP < .1.
fP < .01.
gP < .05.
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The significant positive association of

women’s overall empowerment and maternal

leadership with women’s diet diversity in our

study is encouraging, as it suggests that increas-

ing women’s empowerment, predominantly in

the leadership domain, could work synergistically

with food-based approaches meant to improve the

diet quality and diversity.57 A similar pattern was

observed by Ross et al31 in Ghana, where leader-

ship empowerment was significantly associated

with increased women’ DDS and BMI. Smith

et al58 even found that women’s lower self-

esteem was closely tied to women’s own nutri-

tional status and suggested that women with low

status may face difficulty in perceiving the need

for their own health care, much less garnering the

confidence to act on that need. For this reason,

several studies have pointed out the need to

strengthen women’s role and self-confidence

within their families.59,60 Additionally, the posi-

tive associations found between women’s overall

empowerment, leadership domain, and women’s

BMI in our study suggest that empowered women

in households receive a larger share of family’s

nutritious food, which can translate to improved

nutrition status. By contrast, women’s empower-

ment was not significantly associated with

women’s BMI in the study of Malapit and Qui-

sumbing.20 The difference in findings may be

explained by the fact that, in our study, women

regression models included control variables,

such as food security, access to health services,

ethnicity, and productivity diversity that could

potentially negate the impact of higher diet diver-

sity on nutritional status.19,61-65

The current study also suggests that the con-

stellation of factors associated with women’s

composite empowerment as well as leadership

empowerment was associated with a greater DDS

among female children, implying that WE may

have a differential impact on male and female

child’s DDS. The positive impact of leadership

on female children’s diet quality outcomes are in

line with earlier findings by Ross et al31 who

reported that increased women’s self-confidence

can make better health-enhancing decisions and

thus have a positive impact on their families’

nutrition. However, Malapit and Quisumbing20

observed in Ghana that only credit decision-

making was associated with a higher DDS, while

the empowerment score was negatively corre-

lated with female child’s DDS. Interstudy differ-

ences in population characteristics, settings or

methods of women’s empowerment, and the spe-

cific domains studied likely contributed to these

inconsistencies. Finally, the negative association

between economic domain empowerment and

child’s DDS in the present study imply that chil-

dren in households where the principal female

can meet affordable needs consumed less diverse

diets, contrary to our expectations. The qualita-

tive study by Davis et al66 in Ghana may provide

a possible explanation, since malnourished chil-

dren were fed a wider variety of food, while well-

nourished children typically received fewer types

of food. However, in our sample, underweight

children consumed fewer food groups (2.6 vs

3.3) and a lower proportion met the minimum

DDS (11% vs 17%) compared to well-nourished

children. This unexpected finding may point out

the need for behavior changes communication

that diverse diets are important for a child’s gen-

eral health.

The third implication relates to the significant

positive relationship between 3 of the empower-

ment measures (leadership, decision-making

power, and mobility) and children’s nutrition out-

comes. Greater decision-making power was asso-

ciated with child’ WHZ, suggesting that

households where women make decisions may

result in supporting greater food consumption and

better child care, which could minimize the inci-

dence of acute food shortages or severe disease

that results in a deficit weight. Similarly, Dancer

and Rammohan67 found in Nepal that maternal

involvement in decision-making regarding the

purchase of daily household purchases was

associated with child’s WHZ. These estimated

associations suggest that an additional decision-

making made by the primary female decision

maker increases child’s WHZ by 0.23 (male) and

0.32 (female) in the present study compared to

0.087 in the latter study. Additionally, mobility

was positively correlated with male children’s

HAZ and WAZ as well as female children’s

WHZ. According to Shroff et al,23,68 access to

markets to purchase food, medicines, and other

essentials can improve knowledge about nutrition
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and health, whereas women with limited mobility

are likely to have fewer social exchanges.58,59

Furthermore, Mainuddin et al69 found that

women empowered in deciding major household

purchases were significant with women’s mobi-

lity in visiting hospital. However, opposite signs

were observed between maternal leadership and

girls’ WHZ, suggesting possible trade-offs within

the household.

Two of the 6 WE measures (male involvement

in housework and participation in labor and polit-

ical groups) were not linked to maternal and child

nutrition outcomes. By contrast, Ross et al31 found

that membership in social and economic groups

played a significant role in improving women’s

BMI and DDS, whereas male involvement was

associated with improved child and maternal

health outcomes.70-72 It is possible that maternal

and child nutrition outcomes did not involve inter-

actions with this aspect of male involvement73,74

or these types (political and labor) of groups in the

area of study. Indeed, only 11% of women

received adult male assistance for housework,

whereas women’s participation in labor and polit-

ical groups was limited (17%). However, WG had

significantly greater overall empowerment and

economic security scores as well as more children

(31.5% vs 30.3%) and mothers (47.6% vs 42.9%)

consuming the minimum DDS and lower preva-

lence of underweight (21.7% vs 25.1%) and

wasted (10.7% vs 11.1%) children compared to

NWG (data not shown). A final implication relates

to the lack of association between composite WE

and child nutritional outcomes, despite the associ-

ation of specific domains of empowerment with

child nutrition. This implies that improved nutri-

tion is not necessarily correlated with being

empowered across all empowerment domains.

Another possible explanation may be that the

effects of some of the domains on nutritional status

are nullified by others in the composite index

because of the low R2 of most models and the lack

of significant associations at P ¼ .05.

Additional qualitative research may provide

more in-depth understanding of the contexts driv-

ing the different associations between WE mea-

sures and maternal and child nutrition outcomes.

Specifically, qualitative methods could also assist

to understand the specific context surrounding

women’s participation in labor and political

groups and male involvement in housework to

identify appropriate indicator for these measures

as suggested by Schatz and Williams.75 Supple-

mental qualitative methods could inform

whether there is indeed no association between

decision-making power and economic security

and maternal nutrition outcomes or whether

women’s empowerment aspects that are linked

to maternal outcomes were unmeasured in this

study. Measuring a latent construct such as

empowerment is inherently challenging, and it

is possible that different meanings and manifes-

tations of empowerment were unable to be cap-

tured by the current index.

Our study did entail some limitations despite

addressing several research gaps. This study

employed cross-sectional survey data sets, thus

any causal inference is tentative. It is also equally

conceivable that women’s interpretation and

response to the empowerment questions varied

across villages, and some aspects of WE may not

have been captured by the indicators assessed in

the present study.76 Ultimately, this may have

decreased the predictive value of the construct.

Finally, although the use of a summative index

has been challenged by some researchers for dis-

counting item-level distinctions, we considered

the summative index a more appropriate

approach in examining the broader role of WE,

particularly given the concerns regarding the ade-

quacy of any single item in an African context.

Despite these limitations, the study’s strengths

are the use of multiple empowerment indicators

and domains, use of geographically diverse and

large sample, and inclusion of measures compa-

tible with the existing literature. The methodol-

ogy is both transparent and transportable as it

traced from the initial questionnaire through con-

struction of indicators and appropriate treatment

of uncertainty in the analysis—such that these

methods can be both applied in other, different,

contexts and compared to the results presented.

Conclusion

This study is one of only a few studies that exam-

ined and incorporated a multidimensional inves-

tigation of women’s status and empowerment on
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maternal and child undernutrition in SSA. Our

findings contribute to the existing literature by

providing positive and negative empirical evi-

dence on the relationship of potentially synergis-

tic and opposing WE measures and maternal and

child undernutrition, specifically in Kalalé dis-

trict of Northern Benin. In addition, our results

suggest that efforts to reduce malnutrition in

Benin may benefit from empowerment initiatives

that promote women’s self-confidence and

decision-making power, particularly when

informing policies and programs that seek to

empower women for improving nutrition. How-

ever, the mixed and null findings suggest that

additional qualitative and longitudinal research

is needed to provide more in-depth understanding

of the contexts driving the different associations

between WE and maternal and child nutrition sta-

tus in the region
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Alaofè et al 317

https://openknowledge.worldbank.org/handle/10986/7441
https://openknowledge.worldbank.org/handle/10986/7441
http://www.fao.org/fileadmin/templates/nutrition_assessment/Dietary_Diversity/Minimum_dietary_diversity_-_women__MDD-W__Sept_2014.pdf
http://www.fao.org/fileadmin/templates/nutrition_assessment/Dietary_Diversity/Minimum_dietary_diversity_-_women__MDD-W__Sept_2014.pdf
http://www.fao.org/fileadmin/templates/nutrition_assessment/Dietary_Diversity/Minimum_dietary_diversity_-_women__MDD-W__Sept_2014.pdf
http://www.fao.org/fileadmin/templates/nutrition_assessment/Dietary_Diversity/Minimum_dietary_diversity_-_women__MDD-W__Sept_2014.pdf


role for food security in Bangladesh? World Dev.

2014;61:11-52.

57. Nair MK, Augustine LF, Konapur A. Food-based

interventions to modify diet quality and diversity

to address multiple micronutrient deficiency.

Front Public Health. 2016;3:277.

58. Smith LC, ed. The Importance of Women’s Status

for Child Nutrition in Developing Countries.

Washington, DC: International Food Policy

Research Institute; 2003:131.

59. Bhagowalia P, Menon P, Quisumbing AR, Vidhya

Soundararajan J. What Dimensions of Women’s

Empowerment Matter Most for Child Nutrition.

Evidence using National Representative Data from

Bangladesh. IFPRI Discussion Paper 01192.

Washington, DC: International Food Policy

Research Institute; 2012.

60. Patalagsa MA, Schreinemachers P, Begum S,

Begum S. Sowing seeds of empowerment: effect

of women’s home garden training in Bangladesh.

Agric Food Secur. 2015;4(1):1.

61. Leyna GH, Mmbaga EJ, Mnyika KS, Hussain A,

Klepp KI. Food insecurity is associated with food

consumption patterns and anthropometric mea-

sures but not serum micronutrient levels in adults

in rural Tanzania. Public Health Nutr. 2010;13(9):

1438-1444.

62. Gillespie S. Myths and realities of child nutrition.

Econ Pol Wkly. 2013;48(34):64-68.

63. Wong HJ, Moy FM, Nair S. Risk factors of mal-

nutrition among preschool children in Terengganu,

Malaysia: a case control study. BMC Public

Health. 2014;14(1):1.

64. Harris-Fry H, Azad K, Kuddus A, et al. Socio-

economic determinants of household food security

and women’s dietary diversity in rural Bangla-

desh: a cross-sectional study. J Health Popul Nutr.

2015;33(1):1.

65. Orom R. Factors Associated with Dietary Diversity

Among Women of Reproductive Age (15-49 yrs) in

Agago District [Master’s Thesis]. Makerere Univer-

sity. 2013. https://www.scribd.com/document/

252842937/Factors-Associated-with-Dietary-Diver

sity-Among-Women-of-Reproductive-Age-15-49-

yrs-in-Agago-District. Accessed April 30, 2016.

66. Davis P, Tagoe-Darko E, Mukuria A. Water Koko

and Appetite: complementary Feeding Practices in

Kumasi Ghana. Calverton, Maryland: ORC

Macro; 2003.

67. Dancer D, Rammohan A. Maternal autonomy and

child nutrition: evidence from rural Nepal. Indian

Growth Dev Rev. 2009;2(1):18-38.

68. Shroff MR, Griffiths PL, Suchindran C, Nagalla

B, Vazir S, Bentley ME. Does maternal auton-

omy influence feeding practices and infant

growth in rural India? Soc Sci Med. 2011;

73(3):447-455.

69. Mainuddin A, Begum HA, Rawal LB, Islam A,

Islam SS. Women empowerment and its relation

with health seeking behavior in Bangladesh. J Fam

Reprod Health. 2015;9(2):65.

70. Jorosi-Tshiamo WB, Mogobe KD, Mokotedi MT.

Male involvement in child care activities: a review

of the literature in Botswana. Afr J Reprod Health.

2013;17(4):35-42.

71. Ampt F, Mon MM, Than KK, et al. Correlates of

male involvement in maternal and newborn health:

a cross-sectional study of men in a peri-urban

region of Myanmar. BMC Pregnancy Childbirth.

2015;15(1):1.

72. Yargawa J, Leonardi-Bee J. Male involvement and

maternal health outcomes: systematic review and

meta-analysis. J Epidemiol Community Health.

2015;69(6):604-612.

73. Tran BH. Relationship between paternal involve-

ment and child malnutrition in a rural area of Viet-

nam. Food Nutr Bull. 2008;29(1):59-66.

74. Dumbaugh M, Tawiah-Agyemang C, Manu A, ten

Asbroek GH, Kirkwood B, Hill Z. Perceptions of,

attitudes towards and barriers to male involvement

in newborn care in rural Ghana, West Africa: a

qualitative analysis. BMC Pregnancy Childbirth.

2014;14(1):1.

75. Schatz E, Williams J. Understanding women’s status,

empowerment and autonomy in sub-Saharan Africa:

the need to con e and validate DHS gender analyses

with supplemental qualitative data. Paper presented

at: The annual meeting of the Population Association

of America; March 2011; Washington, DC.

76. Smith D, Stephenson R, Rubardt M., et al. Asses-

sing understanding of questions from gender and

power norm scales in Siaya, Kenya. Paper presented

at: The annual meeting of the Population Associa-

tion of America; March 2011; Washington, DC.

318 Food and Nutrition Bulletin 38(3)

https://www.scribd.com/document/252842937/Factors-Associated-with-Dietary-Diversity-Among-Women-of-Reproductive-Age-15-49-yrs-in-Agago-District
https://www.scribd.com/document/252842937/Factors-Associated-with-Dietary-Diversity-Among-Women-of-Reproductive-Age-15-49-yrs-in-Agago-District
https://www.scribd.com/document/252842937/Factors-Associated-with-Dietary-Diversity-Among-Women-of-Reproductive-Age-15-49-yrs-in-Agago-District
https://www.scribd.com/document/252842937/Factors-Associated-with-Dietary-Diversity-Among-Women-of-Reproductive-Age-15-49-yrs-in-Agago-District


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice




