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Background

Launched in 2012 in Uganda and Zambia, Saving Mothers, Giving Life (SMGL) was a
five-year initiative that aimed to improve access to and use of maternal and newborn
health care services, as well as strengthen the quality of these services.

Aim

This study compared the change in coverage of eight related maternal and child health
(MCH) indicators between districts included in the SMGL initiative with the change in
selected control areas. These indicators included four or more (4+) antenatal care (ANC)
visits; two components of ANC including urine sample taken and blood pressure (BP)
measured; postnatal care (PNC) by a skilled provider for the mother; and PNC by a skilled
provider for the baby. For births in the preceding three years, we examined facility
delivery, delivery with a skilled birth attendant (SBA), and Cesarean section (C-section
delivery).

Methods

The analysis used data from two Demographic and Health Surveys (DHS) conducted in
Uganda, one immediately preceding the initiative (2011) and another in the final year of
the initiative (2016). We employed a difference-in-differences analysis to estimate the
significance of the difference in the change between the treatment and three different
control areas for each indicator. Control areas one and two comprised accumulative
districts immediately surrounding the treatment area. The third control area included all
districts in the country outside of the treatment area.

Results

The results revealed that while respondents and their children in both the SMGL and
control areas demonstrated significant improvements in MCH indicators between 2011
and 2016, the gains were largely not significantly different between the treatment and
control areas, with the exception of two indicators: blood pressure measurement among
women with ANC and births delivered by cesarean section.

Conclusions

Although the districts hosting the SMGL initiative did not exhibit improvements greater
than those of the control areas, the analysis may be limited by the small sample sizes.
National progress in Uganda is laudable; however, results of the difference-in-difference
analysis should be interpreted with caution.

MATERNAL AND CHILD HEALTH IN UGANDA

The health of mothers and babies is a priority for the Gov-
ernment of Uganda. Maternal and newborn health care ser-
vices have been central pillars in the Uganda National Min-
imum Health Care Package (UNMHCP) since its inception
in 1999.1 The specific objectives are to reduce morbidity

and mortality related to sexual and reproductive health and
rights and to improve newborn health and survival.Z Al-
though women are often expected to bring their own clean
delivery kits or sterile equipment when attending facilities
to deliver their children, all services included in the UN-
MHCP are provided without user fees. However, challenges
in access to services, uptake of their use, and quality of care
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Figure 1. Trends in pregnancy-related mortality ratio, Uganda Demographic and Health Surveys 2000-01 to 2011.

Pregnancy-related mortality ratio for the seven years preceding the survey is expressed per 100,000 births. Pregnancy-related deaths are deaths during pregnancy, delivery, and in the

two months following delivery or end of a pregnancy, including deaths due to accidents or violence.

have persisted, particularly for emergency obstetric care
seeking and provision.3 Thus in 2007 the Government of
Uganda launched a strategy specifically focused on reducing
maternal and neonatal morbidity and mortality.*

Some indicators of maternal and child health outcomes
and health service delivery improved between surveys in
2000-01 and 2011. The five-year infant mortality rate de-
creased from 88 to 54 deaths per 1,000 live births, and the
proportion of women receiving skilled assistance during de-
livery during the five preceding years increased from 37%
to 58%.5:6 During the same period the neonatal mortality
rate (deaths during the first month of age per 1,000 live
births) decreased from 33 to 27. Other indicators still have
far to go. According to the 2011 Uganda Demographic and
Health survey (UDHS), only about one in every five pregnant
women (22%) had a urine sample taken, despite national
clinical guidelines requiring urine testing for all women at
the first antenatal care visit.” In 2011, only a third of women
(33%) and 11% of newborns received a postnatal checkup
in the first two days after birth; nearly two-thirds (65%) of
all Ugandan women reported at least one problem accessing
health care.’

One critical indicator, pregnancy-related mortality,
showed no significant change between 2000-01 and 2011,
as Figure 1 shows. Pregnancy-related mortality includes
deaths due to incidental causes and is therefore slightly
larger than maternal mortality; both are comparatively rare
events and difficult to measure with precision, particularly
in the absence of reliable national registration of deaths
and determination of cause of death. In addition, there are
differences between direct causes of maternal death (puer-
peral sepsis, hemorrhage, hypertensive disorders, and abor-
tion complications) and indirect causes (anemia, diabetes,
HIV, etc.), in their implications for the diagnostic and treat-
ment capacities of health systems.8

Nevertheless, important work has been done to identify
the causes of maternal mortality in Uganda. A review of
maternal deaths at a regional referral hospital in Western
Uganda found that most deaths were due to direct causes.
Among women who died of any maternal cause, women
who were HIV-positive, who lived in rural areas, did not at-
tend antenatal care, delayed seeking care, or were referred
from other facilities were more likely to die.” When facili-
ties have limited staff/resources, women in labor should be
triaged so that women presenting with complications are
attended to early enough to avert bad outcomes. Setting up
triage systems in Uganda, however, even at the national re-
ferral hospital in Kampala, is no simple matter.!0 Absen-
teeism, particularly among doctors, means that women in
labor may find no assistance when they arrive at a facility.
This is particularly problematic for women with compli-
cations who need intensive medical support.1! Inadequate
provision of safe obstetric anesthetic is a risk factor for
maternal death, but few hospitals in Uganda meet all re-
quirements for safe anesthesia.!2 Women who quickly re-
turn home after birth or who deliver at home may not rec-
ognize when postpartum bleeding qualifies as hemorrhage
and therefore may not seek care in time.13

SAVING MOTHERS, GIVING LIFE

Launched in 2012 in Uganda and Zambia by the United
States Secretary of State Hillary Clinton, the Saving Moth-
ers, Giving Life (SMGL) initiative is a five-year public-private
partnership led by the United States Agency for Interna-
tional Development (USAID). There were a total 17 con-
tributing agencies and organizations, including the United
States Centers for Disease Control and Prevention (CDC),
the United States President’s Emergency Plan for AIDS Re-
lief (PEPFAR), Merck for Mothers, and Project CURE, along
with implementing agencies in each country. SMGL aims to
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decrease maternal mortality by 50% and neonatal mortality
by 30% during the most dangerous time for women and ba-
bies-labor, delivery, and the first 48 hours postpartum-by
addressing the “three delays” associated with maternal and
newborn deaths. The “three delays” are: delays in seeking
appropriate care; delays in reaching care in a timely man-
ner; and delays in receiving high-quality care at a health fa-
cility.1415 SMGL seeks to ensure that all women have access
to safe delivery services and, in the event of an obstet-
ric complication, obtain comprehensive emergency services
within two hours of onset.

To address the three delays, the SMGL initiative planned
and deployed dozens of activities that were designed to
be evidence-based, low-cost interventions. These activities
are divided into four dimensions: demand; access; quality;
and health system strengthening.1® To help generate de-
mand for giving birth in a health facility, SMGL ran mass
media campaigns and trained village health teams to pro-
mote facility delivery and birth preparedness; health work-
ers were also expected to distribute hygienic birth supplies,
or “Mama Kits”. To improve access to care, SMGL built new
and refurbished existing facilities, improved maternity
wards, renovated “mothers’ shelters” intended to reduce
travel time to care for expecting mothers, and purchased
vehicles that could serve as ambulances. Through hiring
and training skilled providers, providing supervision, and
stocking facilities with essential medicines, SMGL worked
to improve quality of care in health services. Strengthening
health systems included upgrading facilities to basic or
comprehensive emergency obstetric and neonatal care sta-
tus, improving maternity wards, labs, and pharmacy capac-
ities, and facilitating the use of electronic health informa-
tion systems.

In Uganda, Phase 1 of the initiative was launched in four
districts in 2012, with Phase 2 commencing in another four
districts in 2014. From its inception, SMGL was designed to
be a district-level program primarily executed by the Ugan-
dan and Zambian governments, building on their existing
public and private healthcare systems with expert guidance
from USAID and other aid partners.14

RESEARCH FOCUS

The Demographic and Health Surveys (DHS) Program has
collected nationally representative data in Uganda every
five years since 1988. The DHS surveys cover many topics
relevant to women’s health status and health care, includ-
ing coverage of key indicators of reproductive and maternal
and child health (MCH). The two most recent Uganda DHS
surveys were conducted in 2011, before the launch of the
SMGL initiative, and in 2016, the final year of the SMGL ini-
tiative. Although Uganda’s DHS surveys are not designed
to be representative at the district level, women from al-
most every district were sampled in each survey. While this
study cannot trace precise inputs of SMGL activities, we
compare the overall change in coverage of related MCH in-
dicators between districts included in the SMGL initiative
with the corresponding change in selected control districts,
using data from respondents in the two most recent UDHS
surveys.

DATA
SURVEYS

This analysis used data from two nationally representative
household-based Uganda Demographic and Health Surveys
(UDHS) in 2011 and 2016. These surveys were implemented
by the Uganda Bureau of Statistics (UBOS) in collaboration
with the Uganda Ministry of Health (MOH).517 The sample
of households for each survey was drawn from a two-stage
sample design in order to ensure that the sample is rep-
resentative at the national and regional levels (10 regions
in 2011 and 15 in 2016), as well as by urban and rural res-
idence. The first stage was selection of clusters from the
strata. Strata are the geographic areas for which represen-
tative results are desired. Clusters are based on enumera-
tion areas (EAs), the comprehensive list of small geographic
areas into which countries are divided during a census. In
Uganda, a typical urban cluster is the size of a city block,
and a typical rural cluster is the size of a village. A sampling
frame of the list of EAs created during a census offers com-
plete coverage of a country. The two surveys used different
approaches to selecting clusters and households.

The 2011 UDHS was designed to enable linked analysis
with the 2009-10 Uganda National Household Survey
(UNHS). In the first stage for the 2011 UDHS, clusters were
selected from the clusters in the UNHS, which used the
2002 Population Census as its sampling frame where clus-
ters were selected with a probability proportional to size in
each stratum. In the second stage, 30 households were se-
lected in each cluster; 10 or 20 households (depending on
region) that participated in the UNHS, and the remaining 20
or 10 were randomly selected from a complete listing of the
households in that cluster.

The 2016 UDHS used the 2014 Uganda Population and
Housing Census (UPHC) as its sampling frame and for the
first stage, clusters were selected with a probability pro-
portional to size within each stratum. In the second stage,
households were randomly selected from a listing of all
households in each cluster. Interviewers collected data from
respondents in the selected households between May and
December 2011 for the 2011 UDHS and between June and
December 2016 for the 2016 UDHS.

Respondents included women age 15-49 who provided
information about their health status and health-related
behaviors and attitudes. All women age 15-49 present in
the household on the day of the survey — either permanent
residents or visitors who stayed in the household the night
before the survey — were eligible to participate in the sur-
vey. Women who had a live birth in the five years preceding
the survey provided additional data about the care they re-
ceived during and after pregnancy and childbirth, as well as
about the health and care of their children. We restricted
our analysis to women who reported having a live birth in
the three years preceding each survey. We chose to limit
our sample to this period in order to evaluate only women
who had been exposed to the SMGL initiative for at least
a year and a half at the time of the index birth. This time
period coincides with the end of the pilot period of SMGL,
which was rolled out between the launch in 2012 through
May 2013.16 The data for this study comprised 4,042 women
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Figure 2. Maps of Saving Mothers, Giving Life Phase 1 districts (treatment area) and control areas 1, 2, and 3.

and their 4,905 live births in 2011, and 7,903 women and
9,228 live births in 2016.

TREATMENT AND CONTROL DISTRICTS

Phase 1 of SMGL was initiated in four contiguous districts in
western Uganda: Kabarole, Kamwenge, Kibaale, and Kyen-
jojo. Figure 2 depicts the location of the intervention areas
and control areas. We selected DHS clusters that were lo-
cated within these districts for inclusion in the treatment
area. We constructed three different control areas against
which to compare the treatment area.

Table 1 also specifies the districts included in each con-
trol area. While the Government of Uganda continues to re-
draw its district and regional boundaries, this did not af-
fect the intervention districts between the two most recent
DHS surveys, although the district names included in the
control areas changed. We structured the control areas such
that geographical boundaries of all the control areas re-
mained consistent between the surveys. This study did not

employ a matched case-control design nor propensity score
matching; rather, this study compares aggregate district-
level data between intervention and control areas.

The first control area comprised districts contiguous to
the intervention area, except three districts that received
a similar large-scale maternal health program conducted
by the Korean International Cooperation Agency (KOICA).
The second control area contained districts in the first con-
trol area, plus the three districts with the KOICA interven-
tion. We selected the first two control areas on the basis
that because these areas are in proximity to each other they
also possess similar characteristics — e.g., ethnicity, reli-
gion, climate — and were exposed to similar macro-level
changes over time, such as economic climate, weather pat-
terns, refugee influx, or political atmosphere. The final con-
trol area was used to compare the intervention districts
with the rest of the country. In 2011, four clusters without
global positioning system (GPS) data were included only in
the final control area. Table 2 presents descriptive charac-
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Table 1. Districts included in each control area

Treatment/Control area

Districts

Reason for selection

Districts affected by redistricting
between 2011 and 2016

Treatment (SMGL Phase 1)

Kabarole, Kamwenge,
Kibaale, Kyenjojo

Treatment area

Redistricting did not occur between
the 2011 and 2016 surveys

Hoima, Kyankwanzi,
Kiboga, Mubende,

All districts contiguous to
the treatment area, except

Kiboga divided into Kiboga and

Control 1 Kyegegwa, Kiruhura, three districts with a similar Kyankwanzi

Ibanda, Rubirizi intervention

Conttol Lplus All districts contiguous to Bundibugyo divided into Ntoroko
Control 2 Bundibugyo, Kasese .

the treatment area and Bundibugyo

and Ntoroko

All districts outside of For comparison of E;g?\:ﬂ’;é%;fg';gi:’?;ﬁs.
Control 3 SMGL Phase 1 treatment area against the s g :

P however, the total number of
districts rest of the country

districts remained the same (112)

SMGL: Saving Mothers, Giving Life. DHS: Demographic and Health Surveys
*Excludes clusters with missing GPS data.

Table 2. Background characteristics of women and births in the intervention and control groups

Percent of women Number of:
Under 20 Women age Children
Lowest No yearsold Not 15-49 with a bornin
Rural wealth . at most currently birth in the the
L education . . .
quintile recent married preceding 3 preceding
birth years 3years
2011:
SMGL Intervention 825 10.8 11.6 10.1 17.3 278 339
Control 1 95.6 14.5 23.7 12.9 154 266 333
Control 2 89.7 11.0 21.6 13.7 15.3 372 457
Control 3 85.5 22.9 13.6 15.3 14.2 3,764 4,566
2016:
SMGL Intervention 87.0 11.8 15.1 194 224 463 540
Control 1 85.7 9.5 11.8 16.1 18.7 575 680
Control 2 83.1 7.1 10.8 17.2 17.5 832 973
Control 3 77.5 22.8 9.5 171 16.7 7,441 8,688

SMGL - Saving Mothers, Giving Life, DHS — Demographic and Health Surveys

teristics and the numbers of women and live births in each
area that are included in the analysis.

METHODS
INDICATORS

The SMGL initiative focused on improving access to mater-
nal and newborn health care and the quality of maternal
and newborn health care services. To assess the results of
this initiative, this analysis examined eight potentially re-
lated outcomes for women with a birth in the three years
preceding the survey, and also for births occurring in the
three years preceding the survey. For women, these out-
comes included: four or more (4+) antenatal care (ANC) vis-
its; two components of ANC including urine sample taken
and blood pressure (BP) measured; postnatal care (PNC)
by a skilled provider for the mother; and PNC by a skilled
provider for the baby. For births in the preceding three

years, we examined facility delivery, delivery with a skilled
birth attendant (SBA), and Cesarean section (C-section de-
livery).

ANALYSIS

This analysis relied on cross-sectional data and employed
a difference-in-differences analysis, a type of quasi-exper-
imental design that can serve as a substitute for experi-
mental design in the absence of randomly assigned treat-
ment and control areas.!® This type of analysis, though
intended for use with longitudinal data, can be applied with
repeated cross-sectional datal® and provides an estimate of
the causal relationship between the treatment (SMGL in-
terventions) and selected outcomes. Our analysis compared
the change in MCH care indicators (above) over time in the
intervention and control areas in order to assess whether
the districts included in the SMGL initiative improved more
than districts that were not included.
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First, we estimated the coverage of each indicator, or the
proportion of women or births obtaining each MCH service
or outcome, using data from both Uganda surveys (2011 and
2016), for the treatment and each control area. We then
calculated the percentage point difference between the two
surveys for each area by subtracting the proportions in 2011
from those in 2016. After appending the two datasets, we
conducted logit regression to test the significance of the
change between the two surveys. Next, to obtain the differ-
ence-in-differences estimate, we subtracted the percentage
point difference of coverage of each indicator in each con-
trol area from the percentage point difference in the treat-
ment area. We tested the significance of the difference-in-
differences estimate by, again, conducting logit regression,
one model for each pair of treatment-control areas, using
the appended dataset and respective survey weights. The
unadjusted models contain dichotomous variables for the
year of the survey (coded as 1 for mothers in 2016 and 0 for
mothers in 2011); for residence (coded as 1 in the treatment
districts and 0 in the control districts); and for the inter-
action between the two. The interaction term is the prod-
uct of year of interview and residence in either treatment
or control district:1 if the mother resided in the interven-
tion area in 2016 and 0O if the mother resided in the con-
trol area in 2016 or was a respondent in the 2011 survey.
Adjusted models controlled for mother’s characteristics, in-
cluding type of place of residence (urban or rural), wealth
quintile, education (none, primary, secondary or higher),
maternal age at birth (under 20, 20-34, 35 and above), and
marital status (either currently married or not). We deter-
mined statistical significance (&=0.05) of the difference-in-
differences from the p-value for the interaction term in the
unadjusted and adjusted models. We conducted all analysis
using Stata 15 (StataCorp, College Station, TX, USA) with
adjustments made for the complex sample design, sampling
probability, and non-response using the svy command,
which incorporates individual weights, the primary sam-
pling unit, and strata for each survey.

RESULTS

As Table 3 shows, overall, in both the treatment districts
and in the control areas there were substantial improve-
ments in the indicators of maternal and child health, care-
seeking behavior, and key life-saving interventions for
mothers and children during pregnancy and birth. While
gains were made for PNC for the mother and baby, in both
treatment and control areas, PNC still lagged far behind
the coverage of other indicators. For example, in the SMGL
treatment area, although 70% of births were delivered in
a health facility, only 34% of mothers reported receiving a
check-up in the two days after delivery, and only 40% of ba-
bies were examined by a skilled provider. Appendix S1 in the
Online Supplementary Document includes correspond-
ing 95% confidence intervals of the estimates.

Logit regressions assessing the significance of the
change between the two surveys in the treatment area re-
vealed a significant change for most of these indicators,
including 4+ ANC visits, urine sample taken during ANC,
blood pressure measurement during ANC, PNC for the baby
within two days of birth by a skilled provider, facility deliv-

ery, and skilled birth attendance. Each of these indicators
improved by over 15 percentage points between the two sur-
veys. C-section rates increased from 3% to 6%, though a sig-
nificant change was not detected.

The difference-in-differences analysis revealed mixed
findings, as Table 4 shows. Some indicators demonstrated
larger gains in the treatment area than in the control areas,
including blood pressure measurement during ANC for a
woman’s last pregnancy in the previous three years and C-
sections among all births in the preceding three years. The
analysis also revealed many negative difference-in-differ-
ences, such that the treatment area showed smaller gains
than the control areas. This pattern appeared for the pro-
portion of women who received PNC and whose babies re-
ceived PNC. For other indicators, such as 4+ ANC, urine
sample, facility delivery, and SBA, the direction of the dif-
ference-in-difference estimate varied when the treatment
area was compared with the various control areas.

With a few exceptions, the difference-in-differences
analysis largely failed to detect a significant advantage in
the intervention area. Measurement of blood pressure dur-
ing ANC increased from 42% in 2011 to 67% in 2016 (25
percentage points) in the treatment area (P < 0.001), while
in the rest of the country (control 3), blood pressure mea-
surement increased only 12 percentage points, from 59% to
71%. Although the change in the treatment area was double
that in control area 3, the significance was only at the .05
level in the unadjusted (UA) and adjusted (A) logit models.
We found a significant difference-in-difference between the
treatment area and control area 1 for C-sections, because in
control area 1 the proportion of births delivered by C-sec-
tion actually decreased by 2 percentage points, rendering
a significant difference-in-difference estimate of 5 percent-
age points (P <.05) in the unadjusted and adjusted mod-
els. Appendix S2 - S9 in the Online Supplementary Doc-
ument contain the results of each regression model, with
one table for each outcome examined in this analysis, and
include unadjusted and adjusted odds ratios as well as cor-
responding P-values.

POWER

We conducted a post-hoc power analysis to determine the
probability of correctly rejecting the null hypotheses given
that an alternative hypothesis is in fact true. Incorrectly re-
taining the null hypothesis can occur simply because the
sample size is insufficient. We found that this analysis
lacked sufficient power (with a standard of 80%) to detect
a significant change (a <0.05) between the two surveys
among women (or births) in the treatment area for several
indicators, including PNC for the mother and C-section.
With relatively rare events and little change over time for
indicators such as, for example, C-section, which increased
from 2.7% to 5.9% of births, 1,382 births would be needed to
detect a significant difference with power >0.80 and o <0.05,
given equal sample sizes between two surveys.

ROBUSTNESS

We conducted several robustness checks for our analysis.
First, we examined the change in the same outcomes in the
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Table 3. Estimates and percentage difference in the estimates in the SMGL intervention areas and control areas, Uganda DHS 2011 and 2016

SMGL intervention Control 1 Control 2 Control 3
%2011 % 2016 Differencet %2011 % 2016 Differencet %2011 % 2016 Differencet %2011 %2016 Differencet

Among women with a birth in the last 3 years:

Four or more

rr 430 59.3 163 325 60.0 27,54 416 61.9 20.3* 475 60.3 12.8"+
ANC visits
Urine sample
taken during 158 327 16,9 135 37.1 23.6** 238 38.2 144 224 387 163+
ANC
BP measured 416 67.2 25.6%+* 495 60.4 10.9ns 58.6 69.1 10.5ns 59.3 71.2 11,9
during ANC
PNCin 2 days
by a skilled 26.7 33.9 7.2ns 19.9 38.3 184" 255 42.9 174+ 342 55.7 21,54
provider
(mother)
PNCin 2 days
by a skilled 6.3 395 33.2%+ 33 38.1 34,8+ 9.9 43.9 34,0+ 110 57.0 46,0+
provider (baby)
Among births in the last 3 years:
Facllity delivery 518 69.9 18.1* 46.8 70.6 23.8* 51.3 71.3 20.0* 59.6 75.5 15.9%
Skilled birth 488 71.0 220" 48.8 71.1 223" 540 730 19.0" 60.3 761 15.8%
attendance
C-section 2.7 5.9 3.2ns 7.2 55 -1.7ns 9.0 8.5 -0.5ns 5.6 6.7 1.1*

SMGL - Saving Mothers, Giving Life, DHS — Demographic and Health Surveys, BP — blood pressure, PNC - postnatal care, ANC — antenatal care
TPercentage point difference between 2011 and 2016 with significant tests for the difference in proportions, P: *<0.05; **<0.01; ***<0.001, and ns=non-significant.

Journal of Global Health Reports



Using the Uganda Demographic and Health Surveys from 2011 and 2016 to assess changes in Saving Mothers, Giving Life...

Table 4. The difference-in-differences between SMGL intervention areas and control areas, Uganda DHS 2011 and 2016 with unadjusted (UA) and adjusted (A) tests of
significance¥

SMGL - UA A SMGL - UA A SMGL - UA A
Control 1 P-value P-value Control 2 P-value P-value Control 3 P-value P-value

Among women with a birth in the last 3 years:
Four or more ANC visits -11.2 ns ns -4.0 ns ns 3.5 ns ns
Urine sample taken during ANC -6.7 ns ns 2.5 ns ns 0.6 ns ns
BP measured during ANC 14.7 ns * 15.1 ns * 13.7 * *
Eyg;\grz) days by askilled provider -11.2 ns ns -10.2 ns ns -14.3 ns ns
EJNaEyi)n 2 days by a skilled provider -1.6 ns ns -0.8 ns ns -12.8 ns ns
Among births in the last 3 years:
Facility delivery -5.7 ns ns -1.9 ns ns 2.2 ns Ns
Skilled birth attendance -0.1 ns ns 3.2 ns ns 6.4 ns Ns
C-section 4.9 * * 3.7 ns ns 21 ns Ns

SMGL - Saving Mothers, Giving Life, DHS: Demographic and Health Surveys
tThe significance of the difference-in-differences was obtained from logit regressions, which test the null hypothesis that the change for each outcome from 2011 to 2016 is the same in the intervention area as in the control areas. Unadjusted (UA) and adjusted (A) P: *<0.05;
*#<0.01; ***<0.001, and ns=non-significant. Adjusted models control for place of residence, wealth, education, maternal age at birth and marital status.
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Figure 3. Trends in selected maternal and child health indicators, 2006-2016.

A solid line indicates a significant change between two surveys, while a dotted line indicates no significant change.

treatment and control areas using the 2006 and 2011 sur-
veys — the two conducted in Uganda before the launch of
the SMGL initiative. An important assumption for this type
of analysis—the common trends assumption - is that the
treatment and control areas shared similar trajectories be-
fore any intervention.20 In Figure 3 we present the trends
before and during the SMGL initiative — that is, between the
2006 and 2011 surveys and between the 2011 and 2016 sur-
vey —f or four indicators: 4+ ANC visits, blood pressure mea-
surement during ANC, SBA, and C-section. In each graph,
a solid line between two surveys represents a significant
change from one survey to the next, and a dotted line indi-
cates no significant change. As the graphs show, the com-
mon trends assumption holds most strongly when com-
paring the treatment area with control area 3 (the rest of
Uganda) for the indicators 4+ ANC, blood pressure measure-
ment, and SBA, but not C-section.

In the treatment area the proportion of births delivered
by C-section was smaller among births in the three years
preceding the 2011 survey than births in the three years
preceding the 2006 survey. Between 2011 and 2016, how-
ever, the proportion increased two-fold (as discussed
above). Conversely, in almost all control areas there was a
larger increase between 2006 and 2011, followed by mini-
mal change or even declines between 2011 and 2016. How-
ever, as discussed above, the treatment area and the first
two control areas lacked sufficient power to detect a signif-
icant difference between the two most recent surveys (2011
and 2016).

The graphs in Figure 3 further depict the findings of our
difference-in-differences analysis. Compared with the con-
trol areas, the treatment area did not demonstrate larger
improvement in 4+ ANC visits or SBA. However, more rapid
improvements appear for blood pressure measurement dur-

ing ANC and C-section within the treatment area, even if
the gains compared with the control areas are mostly non-
significant in the analysis.

A second robustness check explored additional indica-
tors not directly related to the program, including use of
modern contraception, intermittent preventative treatment
(IPTp) for malaria (3 doses), immediate breastfeeding prac-
tices (among facility births), and receipt of the 3-series
diphtheria-tetanus-pertussis vaccine (results not shown).
We found no significant difference-in-differences for these
indicators, with exception to IPTp consumption. IPTp use
significantly decreased during the study period while at the
same time increased in the control areas with the results in-
dicating a significant negative difference-in-difference.

DISCUSSION
OVERVIEW OF FINDINGS

This study applied a difference-in-differences analysis to
assess the potential impact of the SMGL initiative in the
districts subject to the interventions on indicators that re-
flect the use and quality of MCH services compared with se-
lected control areas. Using data from a sequence of UDHS
surveys, we found that, among mothers sampled in the
treatment districts, there were improvements in most of the
indicators of care received during pregnancy and birth. We
found that PNC still lags behind other indicators of service
utilization and that C-section rates are still far below the
10-15% of births where the procedure may be medically in-
dicated.?!

The improvements in the SMGL area were mostly not sig-
nificantly different from the differences in the three con-
trol areas. Two exceptions were in the differences-in-differ-
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ences of blood pressure measurement during ANC between
the treatment area compared with the rest of Uganda (con-
trol 3) and C-section in the comparison between the treat-
ment area and a limited number of contiguous districts
(control 1). These results may suggest that SMGL was per-
haps more effective at strengthening the quality and health
care system capacity than generating demand and improv-
ing the use of services, with exception to PNC. If a woman
is discharged soon after birth and has not yet had a postna-
tal check, she may face additional barriers to PNC, including
travel time to health facilities, as well as lack of knowledge
about the importance of PNC, or concerns about the health
system.22-24 The activities of the initiative centered around
increasing service utilization and improving quality of care
for facility delivery; perhaps promoting postnatal care was
either neglected or ineffective against the co-existing barri-
ers to care. However, all results should be interpreted with
caution due to the small sample sizes.

ADDRESSING THE “THREE DELAYS”

Globally, similar programs aimed at addressing the “three
delays” of maternal health care have demonstrated success.
An evaluation of a rural participatory women’s group com-
munity intervention and a quality improvement interven-
tion at health centers focusing on maternal, perinatal, and
neonatal mortality was conducted in three districts of
Malawi.25 Similar to SMGL, these interventions emphasized
community mobilization (demand) and facility improve-
ment (quality). Using a randomized control trial, the au-
thors found a significantly larger decrease in neonatal mor-
tality in districts with both interventions, and a
significantly lower perinatal mortality rate in community-
intervention locations2> compared with the control areas.
Another program, the Maternal and Neonatal Implemen-
tation for Equitable Systems (MANIFEST) study in eastern
Uganda, a multisectoral approach to address access to ma-
ternal and newborn care, was evaluated using a quasi-ex-
perimental pre- and post-comparison design.2é This pro-
gram also focused on community mobilization (demand)
and health provider capacity strengthening (quality) as ve-
hicles to improve use of antenatal, skilled delivery, and
postnatal care, as well as care for newborns. The authors
conducted a survey of the target and control areas and, sim-
ilar to our approach, used a difference-in-differences analy-
sis. Their analysis revealed increases in early ANC and facil-
ity delivery and showed that these differences were greater
than those in the control area.

An external evaluation of SMGL in Kalomo, Zambia, was
conducted using a difference-in-differences method, focus-
ing on facility-based birth and delivery with a skilled birth
provider between the Kalomo district and three comparison
districts.27 While we used DHS data to evaluate the impact
of SMGL, White and colleagues used data from the Zambia
Chlorhexidine Application Trial (ZamCAT) to conduct their
analysis. They found an increase in facility-based births
from 55% before the intervention to 65% during the inter-
vention and a non-significant increase in the proportion of
women delivering with a skilled birth attendant at health
facilities in Kalomo.2” This suggests that while SMGL was

successful in creating demand for facility delivery, the
training of health providers did not match those successes.

STRENGTHS

The present study has several strengths. First, the DHS data
were collected independently from SMGL. Using an external
data source may eliminate the potential for biased report-
ing. Second, the two most recent DHS surveys were well
timed to capture groups of women before and after the
launch of the SMGL initiative. As the DHS survey is na-
tionally representative, with samples of women drawn from
most districts in the country, we were able to examine vari-
ous control areas to gain a more robust picture of the effect
of the SMGL program.

LIMITATIONS

An important limitation of the study is the sample size,
which likely affected both the statistical significance of the
tests and the precision of the estimates. Post-hoc power
analysis and robustness checks show that the analysis may
have been underpowered to detect significant differences
and that the MCH care-seeking behaviors in the treatment
area were not consistent with those in all of the control ar-
eas prior to the study. The estimates for the four treatment
districts were based on only 500 women interviewed in the
2016 UDHS who had given birth in the previous three years.
Given that the population size for these four districts ex-
ceeded 2 million people, according to the 2014 census,28
our estimates should be interpreted with caution. Further-
more, given the small sample sizes at the sub-regional level,
DHS data are not intended to be representative by districts;
thus we cannot conclude that this sample reflects all women
who might have been exposed to the program. Based on
this study alone, there is not sufficient evidence to conclude
that the SMGL program was ineffective. As described above,
studies have shown that community mobilization and fa-
cility improvement activities are successfully improving fa-
cility delivery, delivery with skilled birth attendants, and
neonatal and perinatal survival. That this analysis does not
show these results may reflect the limitation of our study
rather than the program in Uganda, as the analysis was per-
formed on a small sample size of mothers with a birth or
births occurring in the three years preceding the survey.
Another limitation is that we were unable to state clearly
that the control areas — or our treatment area for that mat-
ter — were not subject to the effects of other programs.
Per USAID’s Foreign Aid Explorer, approximately 300 basic
health care and reproductive health care projects that in-
clude USAID assistance were active during the period be-
tween fiscal years 2012 and 2017,2 overlapping the active
period of the SMGL initiative. This tally does not account
for projects that were implemented without USAID’s in-
volvement, such as those organized by other foreign donors.
An external evaluation conducted at the Columbia Univer-
sity Mailman School of Public Health identified two nearby
districts that had no similar intervention as controls in their
study.16 However, the sample of women in these two dis-
tricts in the DHS survey was even smaller than the treat-
ment area (92 mothers in 2011 and 159 mothers in 2016).
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Assuming that other nearby districts were without a similar
intervention, it may be plausible that women in the control
areas would bypass care at their nearby facilities to seek
better care in the intervention area, choosing to use ser-
vices in the program districts instead, and thus potentially
diminishing the differences seen in this analysis.

Finally, the sample in our study was limited to mothers
with a birth or births occurring in the three years preceding
the survey. The oldest birth or pregnancy in the treatment
area could have occurred as early as 2013. Therefore,
women with births at that time may not have been exposed
to the program for long enough to affect their care-seeking
behavior. Behavior change can evolve over many years, ac-
cording to the Transtheoretical Model of Behavior
Change.39 We attempted to examine only pregnancies and
births in the year preceding the survey; however, the sample
size was even smaller. Future studies may benefit from us-
ing the next round of DHS data collected in Uganda. In ad-
dition, we recommend using propensity score matching to
specify the control area(s) for further analysis.

CONCLUSION

Improving access to and use of high-quality maternal
health care services is critical to preventing preventable
maternal and newborn deaths. The SMGL initiative in
Uganda supported activities intended to achieve these ob-
jectives, while also bolstering the health system in the dis-
tricts where SMGL was implemented. Overall, many im-
provements in maternal and child health appear in the
districts under the purview of the SMGL initiative, sur-
rounding districts, and Uganda as a whole. Our analysis was
unable to detect many improvements in MCH in the ge-
ographic area of the SMGL program that significantly ex-
ceeded those in the rest of Uganda, possibly due to the
study’s small sample size. Although we believe our study
benefits from using external data that may be free from bi-
ases, more investigation is needed.
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