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With a gross national income of US$380 per capita in
2005,Mali is one of the poorest and least developed coun-
tries in the world.1 Seventy percent of the population is
rural. In 2001, as many as 80% of women had no educa-
tion, 43%were in polygamous unions and just 4% had ac-
cess to newspapers, television or radio. Additionally, only
about one-half of women had consulted a health profes-
sional at least once during their last pregnancy.2 The coun-
try’s total fertility rate (TFR) of 6.8 births per woman has
remained fairly stable over the past decade and is one of
the highest in Africa.2With an infant mortality rate of 120
deaths per 1,000 live births in 2005 and a maternal mor-
tality ratio of 1,200 deaths per 100,000 births in 2000, the
country faces significant maternal and child health chal-
lenges.3

Family planning was introduced in Mali in the late
1960s. In 1967, the Association Malienne pour la Promo-
tion et la Protection de la Famille began a small family plan-
ning pilot project in the capital city, Bamako. However, the
government ofMali did not establish an official family plan-
ning policy until 1972, when a decree authorizing volun-
tary birth regulationwas issued.4 Between 1972 and 1990,
family planning serviceswere limited to Bamako and other
major urban areas. In 1990, however, the government em-
barked on a family planning promotion campaign.5

Nationwide campaigns to promote family planning have
continued since then. Despite these efforts, contraceptive
use in Mali is still very low. For example, the pill, which is
the most widely adopted method, is used by only 3% of
women in union. Yet, by 2001, 76% of women knew of a
modern method of contraception and nearly 29% were
considered to have an unmet need for family planning.2

In addition to reporting Mali’s high TFR, the 2001 De-
mographic and Health Survey (DHS) indicates that only
22%of women inMali reported an ideal family size of four
or fewer children.2 In light of the widespread desire for
large families and other common pronatalist attitudes, un-
derstandingwhy individuals who practice family planning
choose to do so is an important area of research. Addi-
tionally, understanding the extent to which a pronatalist
environment inhibits adoption of contraceptives is critical
in efforts to promote family planning in Mali and other
low-prevalence countries.
There is increased interest in exploring the importance

of the environment in health behavior changes. Research
on this topic generally seeks to look at the relative influ-
ences on health behavior of characteristics of the individ-
uals in a community and the environment in which these
individuals reside.
A number of theories have been presented to explain
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contraceptive use and fertility regulation in general. In par-
ticular, the diffusion of innovations theory has been used
to help explain the adoption of family planning in low-
prevalence settings. According to the theory, adoption of
an idea at the societal level follows a bell-shaped curve. Dif-
ferent types of adopters dominate at different stages of the
diffusion curve: Innovators are considered to be the first
3% of adopters, early adopters are the next 14%, earlyma-
jority adopters are the next 34%, latemajority adopters are
the next 34% and laggards are the last 16%. Individuals in
each of these categories have different characteristics—for
example, earlier adopters are more open to change than
later adopters. The theory posits that at the individual
level, adoption of a behavior begins with acquiring knowl-
edge about it, followed by developing a positive attitude to-
ward it, making the decision, implementing it, and finally
by confirming or maintaining the behavior.6

Research has shown that family planning adopters tend
to be more educated than nonadopters.7–12 Women in
urban areas have beenmore likely to adopt contraceptives
than women in rural areas.10,13,14 Although some studies
have found no association between contraceptive use and
employment,10,14 others have found that women working
outside the home are more likely to report use than those
who do not.8,15 Higher socioeconomic status also has been
related to adoption of a modern method.7,15 Other re-
search has shown that number of children ever born,16dis-
cussion of family planningwith a partner,10,13,17,18 approval
of family planning use14,18 and desire for no more chil-
dren9,17,19 are associatedwith higher odds of contraceptive
use. Findings onwhether ideal family size and family plan-
ning use are associated have been mixed.14,19

Some studies have shown that the intensity ofmedia ex-
posure does not affect contraceptive use.16 However, the
majority have demonstrated a positive influence of media
and other communication activities on the adoption of
contraceptive methods.7,11,13

Although there has been significant research on the ef-
fect of individual characteristics on contraceptive use, few
studies have directly explored the association between
fertility-related norms and contraceptive use. The interac-
tion between individual and normative factors also has not
been explored. Norms have been defined as “codes of con-
duct that either prescribe or proscribe behavior that mem-
bers of a group can enact.”20 Norms may refer either to
whatmost people do (descriptive) or what people think is
acceptable behavior (injunctive).
Research on the influence of norms on contraceptive

use is particularly rare in such low-prevalence countries as
Mali. In these countries, pronatalist attitudes are common
and nonuse of a modern method is the norm. However,
even in low-prevalence settings, contraceptive use varies
by region and subculture. Analyzing the effect of norms on
contraceptive use in such settings is possible if prevalence
varies between communities and a common set of values
within communities can reasonably be assumed. For ex-
ample, Kincaid describes how social norms can “influence

behavior within relatively bounded local subgroups of a
social system rather than the system as a whole.”21

According to this theory, members of the minority sub-
group on the edges of the formed boundaries can influ-
ence nonadopters in themajority by slowly expanding the
boundaries of the minority group and eventually obtain-
ing majority status.
This article explores the different roles that individual

and normative factors play in the adoption ofmodern con-
traceptives in Mali. In particular, this research seeks to
examine individual-level factors associated with contra-
ceptive use among women in union; the community
norms associated with contraceptive use; whether com-
munity norms have an effect on use of contraceptives,
above and beyond women’s individual-level characteris-
tics; andwhether differences in contraceptive use between
communities remain even after the selected individual and
community normative factors have been accounted for.

DATAANDMETHODS

This study uses data from the 2001 Mali DHS. The study
assumes that a cluster is a community of people who are
likely to share common values; it is therefore used as the
unit of analysis for the normative environment. Because
the survey does not include questions on individual
perceptions of community norms, descriptive norms
indicating collective behavior and attitudes derived from
aggregating individual reports are used.
The data were collected between January and May

2001. Multistage sampling drew 403 clusters from which
12,617 households were successfully selected. The num-
ber of women in each cluster ranged from eight to 56. The
refusal rate was 13% in urban areas and 11% in rural areas.
All consentingwomen aged 15–49 in each householdwere
interviewed, for a total sample of 12,849. Eighty-three per-
cent of these womenwere in union, with 82%married and
1% cohabiting. Since womenwhowere notmarried or co-
habiting were not asked any questions on partner charac-
teristics, this analysis includes only women in union at the
time of the survey.
There has been concern that estimating population av-

erages using a few sampled individuals could lead to biased
estimates.22Other errors inherent to small samples also are
possible. Using DHS data from Mali and 15 other Sub-
Saharan countries, Kravdal showed that using cluster sizes
of at least 25 people produced biases in the average educa-
tion level of not higher than 10%. A much lower level of
bias was observed for averages based on larger clusters.23

For this paper, we first conducted analyses with all 403
clusters and thenwith only those clusters that had at least
25 individuals. We present results from the subsample of
7,671 women who were residing in the 230 clusters with
at least 25women. The cluster averages for this subsample
aremore likely to reflect the actual population than the av-
erages from the full sample. The subsample presented here
showed lower between-cluster variances and higher co-
variate standard errors than the full sample. This subsam-
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based on whether a woman thought her husband or part-
ner approved of family planning. A dichotomous variable
indicated whether a woman had talked to her husband or
partner about family planning in the past year. Discussion
of family planning with other individuals in the past six
monthswas also a dichotomous variable. Exposure to fam-
ily planning messages was defined as being able to recall
a family planning message heard or seen on radio, televi-
sion or in the newspapers within the past six months, or
as having received information through a visit from an out-
reach worker or a visit to a health facility.
•Community-level variables. The community-level or nor-
mative variables examined in this study are proportions or
means in thewoman’s cluster of residence. These variables
include the proportion of women desiring a small family
size (defined as wanting a family of four or fewer children),
the mean number of births per woman in the woman’s
cluster of residence, the proportion of women who were
exposed to a family planning message in the past six
months, the proportion of women who approved of fami-
ly planning and the proportion of women with access to
piped water. The latter was defined as either having water
piped into one’s dwelling, having water piped into one’s
yard or plot or having access to a public tap. The propor-
tion of women in a cluster who reported discussing fami-
ly planning with a partner within the past year was corre-
lated with the proportion exposed to a family planning
message and was therefore dropped from themodels. We
chose to retain the proportion of women exposed to
family planning messages because we were interested in
examining whether differences in community exposure
had made a difference in individual use.
To avoid overlap of measures between the two levels of

analysis, community-level variables were derived using
nonself means or proportions. Each womanwas assigned
a value representing the average response of all other
respondents in her cluster.

Analysis
Analyseswere performed in three steps. First, we calculated
descriptive statistics.We thenperformedbivariate andmul-
tivariate analyses to identify associations between contra-
ceptive use and individual- and community-level factors. All
analyseswere conducted using STATA version 10 andwere
adjusted for sampling design by including the sampling
weights. Multilevel modeling techniques were used to ana-
lyze the data.Multilevelmodeling provides estimates of the
unexplained variance in the outcome that is due to unob-
served community factors, generally known as the random
effect.25,26 Accordingly, all models include a random
intercept at the cluster level to capture heterogeneity among
clusters. Thesemodels assume thatwithin each cluster, con-
traceptive use follows a binomial distribution. Further, they
assume that the clustermeans themselves vary according to
a normal distribution with amean (random intercept) and
a variance (t2). In otherwords, they assume that the average
in each community differs on the basis of community char-

ple also had a lower proportion of women in union who
were using a modern method (5% vs. 7%), a higher pro-
portion of women with no education (88% vs. 84%), a
higher proportion of rural residents (92% vs. 76%) and a
lower proportion of women who had been exposed to a
family planningmessage (53% vs. 56%) than the full sam-
ple. However, many of the coefficients from the multivari-
ate models for the two samples were similar, although the
standard errors differed.

Variables
The dependent variable was current use of a modern con-
traceptivemethod. Use of amodernmethodwas classified
as a dichotomous variable (yes/no). Women were desig-
nated as users if they reported use of the pill, the IUD, in-
jections, the diaphragm, female sterilization, the male or
female condom, implants, spermicide or the lactational
amenorrhea method. All other individuals were classified
as nonusers of modern contraception.
Several variables that have been associated with con-

traceptive use in the literature were included as indepen-
dent variables. They can be categorized into two sets:
individual-level variables and community-level variables.
•Individual-level variables. Individual-level variables in
this analysis represent characteristics specific to a woman
and her husband or partner. Thewoman-specific variables
examined were age, education, religion, urban or rural
residence, region, ethnicity, work outside the home, socio-
economic status, approval of family planning, discussion
of family planning with husband or partner, discussion of
family planning with people other than the husband or
partner and exposure to family planning messages.
Partner-specific variables included are education and

approval of family planning. A woman’s age was correlat-
ed with the number of births and partner’s age at a level
higher than 0.6.We therefore dropped these two variables
and retained woman’s age in the model. The decision of
which correlated variables to drop was based on the fact
that age is important for many reproductive health out-
comes, as well as on our interest in examining the influ-
ence of age on contraceptive use.
Thewomenwere divided into five-year age-groups from

15–19 to 45–49. Socioeconomic status was examined
using DHS wealth index scores calculated by weighting
and aggregating household assets and normalizing the dis-
tribution of the obtained values; these scores are then di-
vided into quintiles.24 Women’s and partner’s education
levels were categorized as no education, primary educa-
tion, or secondary or higher education. The administrative
regions of Mali were reclassified as Bamako, Kayes,
Koulikoro, Sikasso, Ségou and Northern (Mopti,
Tombouctou, Gao and Kidal, which are geographically
contiguous and were grouped because of their small sam-
ple sizes, particularly for contraceptive users). A woman’s
approval of family planning was analyzed as a categorical
variable: whether the woman approved, did not approve
or was not sure if she approved. Partner’s approval was
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als residing in the same environment.
Multivariate analyses were conducted using the gener-

alized linear latent and mixed models procedures in
STATA, specifying the adaptive quadrature option.27Adap-
tive quadrature improves the estimates and works well
with samples made up of small clusters.28 Only variables
that were significant at the 10% level in the bivariate analy-
sis were included in subsequent steps. As a result, religion
(Muslim or other) and ethnicity were excluded frommul-
tivariate analysis. Four models were estimated in the
multivariate analysis. The first, unconditional model in-
cluded no variables and specified only the random inter-
cept. This model presents the total variance in modern
method use among clusters. The second model adds in-
dividual-level variables to the unconditional model. The
third model adds community-level (but not individual)

*The final model is specified as

Logit{P(Yij=1|Ψ)} = β0 + βxij + βzij +Ψ

Ψ ~N(0, t2)

where P(Yij) represents the logoddsofwomen (i) in cluster (j) using amod-
ernmethod,xij represents the individual-level covariates,zij represents the
normative factors andΨ represents the random intercept,which has a
variance t2.

acteristics. The variation in random intercepts is captured
as the random effect. A significant random effect indicates
unexplained heterogeneity between clusters after other fac-
tors in themodel are accounted for.*
Multilevel modeling techniques are particularly suited

for this kind of analysis. These techniques provide a sys-
tematic way of analyzing the influence of factors at differ-
ent levels on the outcome variable. Such techniques also
provide a way to account for similarities among individu-

Characteristic %
(N=7,671)

Residence
Urban 8.3
Rural 91.7

Ethnicity
Bambara 37.0
Malinke 10.3
Peuhl 13.2
Sarakole/Soninke/Marka 12.2
Sonrai 4.6
Dogon 6.9
Tamacheck 1.3
Senoufo/Minianka 8.2
Bobo 4.5
Other 1.7

Worksoutside thehome
No 33.4
Yes 66.6

No.ofbirths
0 8.2
1–2 25.3
3–4 21.8
≥5 44.7

Womanapprovesof familyplanning
No 27.5
Yes 61.1
Doesn’t know 11.4

Partnerapprovesof familyplanning†
No 32.3
Yes 26.9
Doesn’t know 40.8

Discussed familyplanningwithpartner inpastyr.
No 72.5
Yes 27.5

Discussed familyplanningwithothers inpast6mos.
No 76.2
Yes 23.8

Exposedto familyplanningmessages inpast6mos.
No 47.2
Yes 52.8

Total 100.0

Characteristic %
(N=7,671)

Contraceptiveknowledge
Knowsmodernmethod 75.0
Knowsonly folk or traditionalmethod 1.9
Knowsnomethod 23.1

Usesmodernmethod
No 94.7
Yes 5.3

Woman’sage
15–19 10.8
20–24 19.2
25–29 19.0
30–34 16.8
35–39 14.2
40–44 11.8
45–49 8.2

Wealthquintile
Lowest 24.4
Second 24.1
Middle 23.8
Fourth 19.4
Highest 8.4

Woman’seducation
None 87.9
Primary 9.2
≥secondary 2.9

Partner’seducation†
None 84.1
Primary 9.5
≥secondary 6.4

Religion
Muslim 92.5
Other 7.5

Region
Bamako 5.4
Kayes 15.9
Koulikoro 21.1
Sikasso 23.6
Segou 17.1
Northern 16.9

TABLE1.Percentagedistributionofwomen inunion,by selected characteristics,2001Mali Demographic andHealth Survey

†As reported by respondent.Note: Percentagesmay not total 100.0 because of rounding.

ContraceptiveUse AmongWomen inUnion inMali
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factors, while the fourth model adds both the individual
and community factors. In addition to the estimate of the
variance of the random intercept, themodels also include
intraclass correlation coefficients. While the variance of
the intercept is a reflection of the heterogeneity between
clusters, the intracluster coefficients represent the ratio of
the between-cluster variance to the total variance and is a
reflection of the level of homogeneity within a cluster. A
low intracluster coefficient indicates that a high portion of
the variance is due to within-cluster variation. The ratio of
the random intercept variance to its standard error can be
used as a test of the significance of the between-cluster
variance. A ratio that is at least –2 or +2 is considered sig-
nificant. As a result of including the random intercept,
findings from these models represent the association be-
tween covariates conditional on the cluster.

RESULTS

Individual-Level Characteristics
Of all women in union, 75% knew of a modern contra-
ceptivemethod, but only 5%were using one at the time of
the survey (Table 1). The pill was the most commonly
used method (1.8% of women), followed by injectables

TABLE2.Meansand ranges of community-level characteristics across clusters
containing25ormorewomen

Characteristic Mean (SD) Range

%ofwomen reportinguseof amodernmethod 5.3 (6.7) 0.0–38.0
%ofwomenwith an ideal family size of≤4 children 18.0 (12.0) 0.0–64.0
Meanno.of births 4.4 (0.77) 2.3–6.7
%ofwomenexposed to family planningmessages inpast 6mos. 0.5 (0.3) 0.0–1.0
%ofwomenwhoapproveof family planning 0.6 (0.2) 0.0–1.0
%ofwomenwith access topipedwater 0.2 (0.3) 0.0–1.0

Note: sd=standard deviation.

Characteristic %

Ethnicity
Bambara 5.5
Malinke 3.8
Peuhl 5.5
Sarakole/Soninke/Marka 6.5
Sonrai 3.6
Dogon 2.1
Tamacheck 12.0
Senoufo/Minianka 6.2
Bobo 6.9
Other 7.9

Worksoutside thehome
No 4.0
Yes 6.0

Womanapprovesof familyplanning
No 1.9
Yes 7.6
Doesn’t know 1.7

Partnerapprovesof familyplanning†
No 3.6
Yes 12.8
Doesn’t know 1.8

Discussed familyplanningwithpartner inpastyr.
No 2.6
Yes 12.6

Discussed familyplanningwithothers inpast6mos.
No 3.7
Yes 10.4

Exposedto familyplanningmessages inpast6mos.
No 2.3
Yes 8.1

Characteristic %

Woman’sage
15–19 2.3
20–24 4.5
25–29 5.9
30–34 6.7
35–39 6.2
40–44 6.1
45–49 4.6

Wealthquintile
Lowest 3.8
Second 3.6
Middle 3.2
Fourth 6.2
Highest 19.0

Woman’seducation
None 4.3
Primary 9.8
≥secondary 22.1

Partner’seducation†
None 4.1
Primary 7.5
≥secondary 18.5

Religion
Muslim 5.3
Other 5.8

Region
Bamako 21.1
Kayes 2.7
Koulikoro 4.3
Sikasso 5.6
Segou 5.7
Northern 3.4

Residence
Urban 17.0
Rural 4.3

TABLE3.Percentageofwomen inunionusingamodern contraceptivemethod,by selected characteristics

†As reportedby respondent.

(1.7%) and lactational amenorrhea (1.4%); each other
modern method was used by fewer than 1% of women
(not shown). The majority of women had no education
(88%), wereMuslim (93%) and lived in rural areas (92%).
Eighty-four percent of women were married to men with
no education. Two-thirds of the women reported working
outside the home, with most working in sales or agricul-
ture (not shown). Almost half (45%) of the women had
had five or more births. Most women (61%) approved of
family planning. Forty-one percent of women did not
know if their partner approved of family planning, and
close to one-third thought that their husband or partner
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disapproved. A majority (73%) had not discussed family
planning with their partner in the past year or with any
other person in the past six months (76%).
Nearly 53%of women reported being exposed to a fam-

ily planningmessage through radio, television or newspa-
pers or by talking to a health worker. The radio was the
most commonly reportedmedium for family planning in-
formation (48%; not shown), followed by television (21%)
and visits to a health facility (18%). Only 6% of women re-
ported getting family planning information from the news-
paper and fewer than 10%had received amessage through
a home visit from an outreach worker. Seventy percent of
nonusers reported not knowing a source for family plan-
ning methods.

Community-Level Characteristics
The data demonstrated significant variations in the nor-
mative environment of the respondents (Table 2, page 83).
For example, the proportion of women in each cluster
using a modern method was 0–38%. The proportion of
women with an ideal family size of four or fewer children
was 0–64%, while the mean number of live births ranged
from 2.3 to 6.7. The range of women reporting exposure to
a family planningmessage, approval of family planning or
access to piped water was 0–1%. As indicated by the stan-
dard deviations in Table 2, there was significant variation
between clusters on these community normative factors.

Bivariate Analysis
•Demographic characteristics. Four percent of women in
the lowest wealth quintile reported use of a modern con-
traceptive; this was true for 19% of those in the highest
quintile (Table 3, page 83). The proportion of women
using a modern method increased with each education
level, and was five times as high among women with at
least a secondary education as among womenwith no ed-
ucation. Four percent of women married to men with no
education reported using amodernmethod, while 19%of
those married to man with a secondary education did so.
No differences in use were observed by religion; however,
use of modern methods did vary by region, ranging from
3% of women in Kayes to 21% of those in Bamako. Addi-
tionally, the proportion of urban women using a modern
methodwas four times that of rural women (17% vs. 4%).
The percentage of women practicing contraception was
highest among the Tamacheck, but varied little among the
other ethnic groups. Finally, 4% of nonworking women
and 6% of those working outside the home were using a
modern method.
•Family planning approval, discussion and exposure. The
proportion of women using a modern method was 8%
among those approving of family planning and 2% among
those who did not approve. Similarly, the proportion of
women usingmodernmethodswasmore than three times
as high among those who thought their partner approved
as among those who believed he did not approve (13% vs.
4%). Additionally, 3% of women who had not discussed

family planning with a partner in the past year were using
amodernmethod, comparedwith 13%of those who had.
Further, the proportion of women using a method was
four times as high among those who had been exposed to
a family planning message as among those who had not
(8% vs. 2%).

Multivariate Analysis
Model 1 indicates a random intercept variance of 0.99
(standard error, 0.20; Table 4). In other words, we estimate
that a normally distributed random intercept of contra-
ceptive use has a variance of 0.99 and is significant.
However, given that no variables were included, the
between-cluster differences in this model could be due to
either the observed individual or normative factors or to
other unmeasured community factors.
After individual-level variableswere controlled for (Model

2), womenwhoworked outside the homewere significant-
ly more likely to use amodernmethod than those who did
not (odds ratio, 1.4) andwomen in the highestwealth quin-
tile were more likely to adopt a method than those in the
lowest quintile (2.7). Women aged 25 or older were more
likely to use a method than those aged 15–19 (1.8–3.1);
therewas nodifference observedbetween those aged15–19
and those aged 20–24. Other factors associated with high-
er odds of usewere family planning approval of thewoman
(2.2) or her partner (2.1), recent discussion of family plan-
ningwith partner (2.2) or others (1.4) and exposure to fam-
ily planning messages (1.6). Although there was no signifi-
cant difference in use by the woman’s education, the odds
of use among women whose partner had a primary educa-
tion and those whose partner had a secondary education
were significantly higher than they were among women
with uneducated partners (1.5 and 1.8, respectively). The
inclusion of individual-level factors reduces the random in-
tercept variance to 0.52,which is also significant, indicating
that although someof the between-cluster differences are at-
tributable to individual characteristics, unexplained varia-
tion between clusters remains.
Model 3 shows that, after adjustment for other norma-

tive variables, residence in a community with a higher
mean number of births was associated with lower odds of
modern method use than residence in communities with
lower mean numbers of births (odds ratio, 0.7). Residing
in a community with a higher proportion of women re-
porting exposure to a family planningmessage in the past
six months was associated with higher odds of use (5.5).
However, the odds of use did not rise with the proportion
of women in a community approving of family planning,
the proportion desiring a small family or the proportion
with access to pipedwater. Nevertheless, adding the com-
munity normative factors to the unconditional model re-
duced the variance of the random intercept from 0.99 to
0.56. Thus, these community normative factors explained
some, but not all, of the differences between clusters.
In the final model, which included all variables, the ef-

fect of the community variables was largely eliminated, but

ContraceptiveUse AmongWomen inUnion inMali
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a family planning message within the past six months
were significantly more likely to be using a modern
method than those who did not recall such a message
(1.5). Women whose partner had primary schooling or a
secondary or higher education were more likely to report
contraceptive use than those whose partner had no edu-
cation (1.6 and 1.8, respectively). Although women who
perceived that their husband approved of family planning
weremore likely to use amethod than those who believed
he did not (2.1), there was no difference in use between
women who were unsure of their partner’s attitudes and
those who reported partner disapproval.
Among the community factors, only the mean number

of births retained evenmarginal significance (p=.09). Con-

associations between contraceptive use and individual
characteristics generally remained similar. In a given clus-
ter, women who were at least 25 years old were signifi-
cantly more likely to use a modern method than those
who were 15–19 years old (odds ratios, 1.8–3.3). Only
women in the highest wealth quintile had significantly
higher odds of method use than those in the lowest quin-
tile (2.5). Among respondents who approved of family
planning, the odds of modern contraceptive use were 2.2
times as high as the odds among those who did not ap-
prove, and the oddswere significantly higher among those
who had recently discussed family planning with their
partner or other persons than among those who had not
(2.3 and 1.4, respectively). Women who reported hearing

Characteristic Model 1 Model 2 Model 3 Model 4

Partner approves of family planning†
No (ref) .na 1.00 .na 1.00
Yes .na 2.14*** .na 2.09***
Doesn’t know .na 0.75 .na 0.79

Discussed family planningwithpartner inpast yr.
No (ref) .na 1.00 .na 1.00
Yes .na 2.18** .na 2.30***

Discussed family planningwithothers inpast 6mos.
No (ref) .na 1.00 .na 1.00
Yes .na 1.41* .na 1.36*

Exposed to family planningmessages inpast 6mos.
No (ref) .na 1.00 .na 1.00
Yes .na 1.57** .na 1.54*

Community
%ofwomenwith
an ideal family size
of≤4 children .na .na 3.00 1.88

Meanno.of births .na .na 0.72** 0.77

%ofwomen
exposed to family
planningmessages
inpast 6mos. .na .na 5.51*** 1.24

%ofwomenwho
approveof family
planning .na .na 1.51 1.00

%ofwomenwith
access to
pipedwater .na .na 1.37 0.76

RANDOMEFFECTS
Estimates intercept
variance
(standarderror) 0.99 (0.20) 0.52 (0.14) 0.56 (0.18) 0.56 (0.16)

Ratio of variance
estimate to
standarderror 4.95*** 3.71*** 3.11** 3.50***

Intraclass
correlation 0.23 0.14 0.15 0.15

Model statistic
AIC .na 60.00 14.00 70.00
BIC .na 267.52 62.45 311.38

Characteristic Model 1 Model 2 Model 3 Model 4

FIXEDEFFECTS
Intercept –3.27 –5.34 –3.07 –4.61

Individual
Woman’s education

None (ref) .na 1.00 .na 1.00
Primary .na 1.24 .na 1.26
≥secondary .na 0.79 .na 0.74

Partner’s education†
None (ref) .na 1.00 .na 1.00
Primary .na 1.50* .na 1.55*
≥secondary .na 1.76** .na 1.78**

Region
Bamako (ref) .na 1.00 .na 1.00
Kayes .na 0.69 .na 0.64
Koulikoro .na 0.94 .na 0.84
Sikasso .na 1.07 .na 1.13
Segou .na 1.76 .na 1.83
Northern .na 1.21 .na 1.26

Residence
Urban (ref) .na 1.00 .na 1.00
Rural .na 0.63 .na 0.84

Works outside thehome
No (ref) .na 1.00 .na 1.00
Yes .na 1.37* .na 1.33

Woman’s age
15–19 (ref) .na 1.00 .na 1.00
20–24 .na 1.46 .na 1.56
25–29 .na 1.80* .na 1.84*
30–34 .na 2.39** .na 2.58**
35–39 .na 2.28** .na 2.33**
40–44 .na 3.09*** .na 3.27***
45–49 .na 3.03** .na 3.29**

Wealthquintile
Lowest (ref) .na 1.00 .na 1.00
Second .na 1.08 .na 1.11
Middle .na 1.03 .na 0.98
Fourth .na 1.38 .na 1.34
Highest .na 2.74** .na 2.53*

Womanapproves of family planning
No (ref) .na 1.00 .na 1.00
Yes .na 2.23** .na 2.24**
Doesn’t know .na 1.21 .na 1.03

TABLE4.Odds ratios frommultivariate regressions identifying factors onmultiple levels associatedwith useofmodern
contraceptives bywomen inunion

†As reported by respondent.*p<.05.**p≤.01.***p<.001.Notes: ref=reference group.na=not applicable.
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trolling for community-level variablesmade little difference
in the associations betweenmost individual-level variables
and contraceptive use; the exception was work status,
which lost significance. The variance of the random inter-
cept remained significant, indicating heterogeneity across
clusters even after the individual and community norma-
tive factorswere accounted for.We conclude, therefore, that
there are unobserved community characteristics that are as-
sociated with a woman’s use of a modernmethod.

DISCUSSION

This study showed that spousal discussion about contra-
ception and the woman’s approval of family planning had
strong associations with use of modern contraceptives. In
addition, women were more likely to use a modern
method if they believed their partner approved. Interest-
ingly, no significant differences were observed between
women in Bamako (the capital city) and those in other re-
gions. As in other research,7,11,13 even after all other
individual- and community-level variables were taken into
account, exposure to family planning messages was still
associated with modern contraceptive use.
Our findings differ somewhat from those of several

studies that have linked increased levels of education to in-
creased contraceptive use.8,10 Although partner’s educa-
tion increased the likelihood of use, a woman’s education
level was not associated with adoption of a method. It is
not clear why education does not have a significant asso-
ciation among the Malian women in our sample; it is pos-
sible that pronatalist norms are so entrenched inMali that
even educatedwomen do not find value in using amethod
before they obtain their desired family size.
Although some community factors were associatedwith

family planning use in the community-only model, none
were significant after we controlled for individual-level vari-
ables. However, the change in the variance of the random
intercept in that model suggests that the community fac-
tors did contribute to the variance between clusters. The
lack of direct association between contraceptive use and
community variables in the full model could be explained
in part by the diffusion of innovations theory. Given the
low contraceptive prevalence in Mali, one can argue that
modern family planning methods are still an innovation,
and that the small number of women using modern con-
traceptives may not yet be sufficient to influence the rest.
Overall, the study found significant variation in use be-

tween clusters even after several individual and commu-
nity normative variables were controlled for. This finding
points to the influence of unobserved community charac-
teristics and is consistent with other research indicating
that a woman’s environment affects whether she adopts a
family planning method.29,30 Thus, more studies explor-
ing the influence of community factors are needed.
Programs that promote individual approval of family

planning as well as teach and model communication be-
tween spouses could go a longway toward increasing fam-
ily planning usage in Mali. Given the innovative nature of

contraceptive use in Mali, programs should continue to
use interpersonal communication and counseling ap-
proaches to promote use of contraceptive methods and
emphasize the benefits of planning one’s family. The sig-
nificance of individual exposure to family planning mes-
sages in the study suggests that mass media campaigns
and communitymobilization activities can play an impor-
tant role in increasing awareness and promoting use of
family planning. Further, although our studywas not able
to measure other community factors, the findings under-
score the need to focus on the impact of a woman’s envi-
ronment in campaigns seeking to increase contraceptive
use. Such environmental approaches could include in-
creasing access to family planning methods in an area by,
for example, adding facilities and using outreach workers.

Limitations
The study had a number of limitations. First, we were not
able to include 173 of the 403 available clusters because
they contained fewer than 25 women. As a result, 3,026
women in union from the original sample were dropped
from the analysis. In addition, because the DHS did not
ask unmarried women questions about partners, women
who were not in union at the time of the survey were not
included. These findings can therefore be generalized only
to Malian women in union. The study also was limited in
its measures of the normative environment. The DHS gen-
erally does not include questions on what respondents
think is acceptable or approved behavior (injunctive
norms). Consequently, the normative environment was
measured by the average of reported behavior among
women in a cluster (descriptive norms). Perceptions of the
behaviors of others, as well as opinions about what is con-
sidered normative, are more likely to influence behavior
than the actual behavior of other people in one’s environ-
ment.31 Another limitation of the study is the potential for
endogeneity, since the value of some of the independent
variablesmay be determined or influenced by that of other
covariates. For example, exposure to family planningmes-
sages might be correlated with community development,
which may also be associated with contraceptive use. Fi-
nally, because of the cross-sectional nature of our study, we
were unable to determine the temporal order of contra-
ceptive use and the independent variables that were con-
trolled for in the models. Studies using longitudinal or
panel design are needed to establish causality.
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Méthodes: Les données relatives à 7.671 femmes en union
issues de l’Enquête démographique et de santé malienne
de 2001, ont été analysées par techniques de modélisation
multiniveaux afin d’évaluer les effets de facteurs individuels et
communautaires sur l’adoption de méthodes contraceptives
modernes.
Résultats:Cinq pour cent seulement des femmes en union pra-
tiquaient une méthode contraceptive moderne en 2001. La pro-
babilité était élevée parmi les femmes du quintile de richesse
supérieur, celles favorables ou dont le partenaire était favorable
à la planification familiale, celles qui avaient récemment dis-
cuté la planification familiale avec leur partenaire ou d’autres
interlocuteurs et celles exposées aux messages de planification
familiale (rapports de probabilités, 1,4–2,7). Au niveau de la
communauté, la probabilité de recours à la contraception mo-
derne s’accroît avec la proportion de femmes exposées auxmes-
sages de planification familiale (5,5) et diminue à mesure que

le nombre moyen de naissances par femme augmente (0,7).
Dans le modèle final faisant état des facteurs individuels et
communautaires, ces derniers ne sont plus significatifs.
Conclusions: L’analyse a démontré que l’approbation de la
planification familiale et sa discussion avec le partenaire sont
les facteurs le plus fortement associés à la pratique contracep-
tive moderne dans le modèle multiniveaux. Les programmes
qui visent à accroître l’approbation individuelle et ceux qui ap-
prennent aux partenaires à communiquer pourraient donc être
particulièrement utiles à l’accroissement de la pratique contra-
ceptive au Mali.
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