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THE DELIVERY OF HEALTH AND SO-
cial services is often inad-
equate in developing coun-
tries such as India in part

because of limited resources allocated
by governments and donor agen-
cies.1,2 However, increased spending by
itself may not be sufficient to improve
outcomes. Efficiently targeting re-
sources to impoverished communities
and getting public workers to perform
their duties have remained significant
challenges for many public services
worldwide.1,3-5

Inadequate service delivery may re-
sult from weak mechanisms of account-
ability in developing countries.1,6-8 For
example, 25% to 35% of publicly funded
health workers and school teachers are
absent on any given day but are rarely
fired for repeated absences.9-11 A num-
ber of developing countries, including
India, are decentralizing control over lo-
cal public services to local communi-
ties,12,13 which is intended to increase ser-
vice providers’ accountability to the local
community.7 However, anecdotal re-
ports and surveys indicate that commu-
nities and members of local govern-
ment are uninformed of what services
they are entitled to and what state-
mandated controls they have over these
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Context A lack of awareness about entitled health and social services may contrib-
ute to poor delivery of such services in developing countries, especially among indi-
viduals of low socioeconomic status.

Objective To determine the impact of informing resource-poor rural populations about
entitled services.

Design, Setting, and Participants Community-based, cluster randomized con-
trolled trial conducted from May 2004 to May 2005 in 105 randomly selected village
clusters in Uttar Pradesh state in India. Households (548 intervention and 497 con-
trol) were selected by a systematic sampling design, including both low-caste and mid-
to high-caste households.

Intervention Four to 6 public meetings were held in each intervention village cluster
to disseminate information on entitled health services, entitled education services, and
village governance requirements. No intervention took place in control village clusters.

Main Outcome Measures Visits by nurse midwife; prenatal examinations, teta-
nus vaccinations, and prenatal supplements received by pregnant women; vaccina-
tions received by infants; excess school fees charged; occurrence of village council meet-
ings; and development work in villages.

Results At baseline, there were no significant differences in self-reported delivery of
health and social services. After 1 year, intervention villagers reported better delivery of
several services compared with control villagers: in a multivariate analysis, 30% more
prenatal examinations (95% confidence interval [CI], 17%-43%; P� .001), 27% more
tetanus vaccinations (95% CI, 12%-41%; P� .001), 24% more prenatal supplements
(95% CI, 8%-39%; P=.003), 25% more infant vaccinations (95% CI, 8%-42%; P=.004),
and decreased excess school fees of 8 rupees (95% CI, 4-13 rupees; P� .001). In a dif-
ference-in-differences analysis, 21% more village council meetings were reported (95%
CI, 5%-36%; P=.01). There were no improvements in visits by a nurse midwife or in
development work in the villages. Both low-caste and mid- to high-caste intervention
households reported significant improvements in service delivery.

Conclusions Informing resource-poor rural populations in India about entitled ser-
vices enhanced the delivery of health and social services among both low- and mid-
to high-caste households. Interventions that emphasize educating resource-poor popu-
lations about entitled services may improve the delivery of such services.

Trial Registration clinicaltrials.gov Identifier: NCT00421291
JAMA. 2007;298(16):1867-1875 www.jama.com
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services.4,8 Local oversight committees
rarely meet and committee members are
also frequently unaware of service de-
livery issues. Widespread poverty and
social divisions such as caste also make
individual or collective action to im-
prove service delivery difficult in these
settings.14

Uttar Pradesh ranks 23 out of 32
states in India in terms of the propor-
tion of people living below the pov-
erty line.15 The poverty line in India is
defined as the amount of money needed
to purchase one’s caloric needs and does
not include money required for cloth-
ing or shelter.15 Nearly 35% of India
lives on less than $1 a day and repre-

sents a region with the greatest per-
centage of impoverished people next to
sub-Saharan Africa.16 The National
Family Health Survey17 found that only
64% of rural women in Uttar Pradesh
receive antenatal care. Seventy-six per-
cent of births are unassisted by a trained
health care provider, and only 10% of
rural women report receiving any post-
natal care. Eighty percent of children
younger than 2 years have not re-
ceived their full immunizations. Al-
though there is a paucity of detailed data
at the district level on such services,
other surveys in Uttar Pradesh find
similar results.18,19 Even though edu-
cation is free, most individuals receive
less than a high school education, and
less than 60% of the population is lit-
erate.17,20 In Uttar Pradesh, 26% of
teachers are absent on any given day.21

Interventions that increase the ac-
countability of public service sectors to
the community may improve the quan-
tity and quality of services delivered. One
way to enhance the accountability may
be to provide information that empow-
ers stakeholders. For example, a recent
newspaper campaign in Uganda that
publicized diversion of primary school
funds led to a reduction in embezzle-
ment from 80% to 20%.22 However, in-
formational campaigns that involve ran-
dom assignment to intervention and
control groups and rigorous evalua-
tion of outcomes are lacking.

We therefore sought to conduct a
community-based randomized con-
trolled trial to determine the impact of
information delivery on receipt of health
and social services. We hypothesized that
if individuals have detailed information
about public services they are legally en-
titled to, they may be empowered to de-
mand these services from public work-
ers and less likely to tolerate petty
corruption from government workers.

METHODS
Setting and Sample Selection

We conducted this cluster random-
ized controlled trial from May 2004 to
May 2005 in Uttar Pradesh, a state in
northern India with a population of 170
million.20 Of the 70 districts in this state,

we focused on 21 central, central-
eastern, and southern districts in which
we have previously conducted sur-
veys. Districts consist of approxi-
mately 14 blocks and each block con-
sists of about 65 village clusters. From
a comprehensive list of blocks and vil-
lage clusters, we used a random-
number generator to randomly select
1 block within each district and then
randomly select 5 village clusters within
each block. We then randomly as-
signed districts to intervention and con-
trol arms. By randomly selecting only
5 village clusters of about 1000 in each
district, we spread the selection of 105
village clusters over 21 districts to mini-
mize any potential for contamination
between intervention and control vil-
lages. Although the districts were ad-
jacent to one another, no 2 blocks were
adjacent to each other and the village
clusters were far apart. Travel be-
tween them would be difficult. A vil-
lage cluster (also referred to as a gram
panchayat) is the smallest unit of gov-
ernment and consists of approxi-
mately 1 to 3 adjacent villages that elect
a local head and council members.
There are on average 956 village clus-
ters per district. Each village cluster in-
cluded in the study had on average 409
households and an average popula-
tion of 2343.20

The districts were all drawn from a
single state, and availability of and ac-
cess to health and education services are
largely determined by policy at the state
level. The population is ethnically the
same and similar in culture. The popu-
lation speaks a single language, Hindi.

The FIGURE illustrates the flow of
participants through the trial. Five vil-
lage clusters from each of 21 eligible dis-
tricts were randomly chosen for the in-
tervention or to serve as control. We
sampled 10 households per village clus-
ter. We identified 5 low-caste (also re-
ferred to as scheduled caste) house-
holds from each village cluster by first
selecting an arbitrary starting point in
the main low-caste neighborhood and
then selecting every fifth household
from this starting point. We used a simi-
lar method to identify 5 mid- to high-

Figure. Flow of Village Clusters and
Households Through the Trial

11 Districts randomized
to receive intervention
(55 village clusters;
4 million households)

10 Districts randomized to
receive control group
(50 village clusters;
3.4 million households)

550 Households in target
sample (10 per
village cluster)

500 Households in target
sample (10 per
village cluster)

21 Districts selected (7.4 million rural
households)a

70 Districts in Uttar Pradesh

21 Districts randomized

21 Blocks randomly selected (1 per district)

548 Households
systematically
selected for baseline
survey
252 Low caste
296 Mid-high caste

497 Households
systematically
selected for baseline
survey
245 Low caste
252 Mid-high caste

12 Households moved
before final survey
6 Low caste
6 Mid-high caste

8 Households moved
before final survey
4 Low caste
4 Mid-high caste

536 Households
participated in final
survey and are
included in
postintervention
analysis
246 Low caste
290 Mid-high caste

489 Households
participated in final
survey and are
included in
postintervention
analysis
241 Low caste
248 Mid-high caste

105 Village clusters (42 940 households)
randomly selected (5 per block)

a21 Districts selected in which previous surveys had
been conducted by the authors.
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caste households from each village clus-
ter. Villages are not designed in any
systematic way and consist of numer-
ous crisscrossing alleys and paths. In
the intervention arm, 252 low-caste and
296 mid- to high-caste households were
systematically selected for the base-
line survey. Twelve intervention house-
holds moved before the final survey. In
the control arm, 245 low-caste and 252
mid- to high-caste households were sys-
tematically selected for the baseline sur-
vey. Eight control households moved
before the final survey.

Our cluster-randomized trial sample
size calculations were based on a 5% sig-
nificance level and 80% power. The
sample size and power calculations are
driven by the number of village clus-
ters, rather than the number of house-
holds per village cluster. For propor-
tional outcomes, to detect a 0.2 increase
over a control proportion of 0.5 with
10 households per cluster and a con-
servative coefficient of variation of 0.5,
we estimated needing 94 total clusters
(47 per arm). Increasing the number of
households above 10 does not signifi-
cantly decrease the number of village
clusters required. For school fees, to de-
tect a 10-rupee decline from a control
of 35 rupees with 10 children per clus-
ter, standard deviation of 15 rupees, and
a coefficient of variation of 0.5, we es-
timated needing 82 total clusters. Our
actual sample size included 105 total
clusters.23

Baseline Survey

Households were invited to partici-
pate in a baseline survey if they had at
least 1 child going to public primary
school in the village. Children are not
required to go to school, although they
are guaranteed a right to basic educa-
tion. A recent survey of 69 districts in
Uttar Pradesh in 2005 found that 93%
of all children aged 6 through 14 years
are enrolled in school. Sixty-three per-
cent of all children are enrolled in gov-
ernment schools.24 In some villages,
none of the mid- to high-caste house-
holds had children attending a public
school. In this case, we included 5 mid-
to high-caste families even if their chil-

dren did not attend a public school. In
3 intervention village clusters, we could
not locate any low-caste households and
selected mid- to high-caste house-
holds in their place. Five intervention
clusters and 1 control village cluster had
fewer than 5 low-caste households. A
total of 21 additional mid- to high-
caste households in intervention vil-
lages and 2 extra mid- to high-caste
households in control villages were se-
lected to maintain the overall sample
size. This method resulted in a slightly
uneven distribution of low-caste vs mid-
to high-caste households. Of 548 house-
holds in intervention village clusters,
252 (46%) were low caste. Of 497
households in control village clusters,
245 (49%) were low caste.

We used the Indian census defini-
tion of a household, “a group of per-
sons who commonly live together and
would take their meals from a com-
mon kitchen,” and the state govern-
ment’s definition for caste.25-28 We asked
each household’s caste and used a com-
prehensive list provided by the govern-
ment to identify which caste category,
low or mid- to high caste, the house-
hold belonged to. Low caste refers to
“untouchables” (also called sched-
uled castes), who are at the bottom of
the caste and socioeconomic heirar-
chy.29 The criterion for listing a per-
son in this category is “extreme social,
education and economic backward-
ness arising out of the traditional prac-
tice of untouchability.”26 Midcaste re-
fers to “other backward classes,” which
are defined as certain castes of histori-
cally low socioeconomic status. “High
caste” refers to all others. We chose half
our sample from scheduled castes be-
cause they depend disproportionately
on government services compared with
the higher castes, who are more often
able to afford private physicians and
schools. Because overcharging school
fees is widespread in villages, we chose
households that had school-going chil-
dren to assess any impact on this out-
come. We focused on districts in north-
ern India where we had previously
conducted survey work because it gave
us the insight and familiarity needed to

perform an informational campaign.
The surveys were conducted by in-
person interviews by a team of trained
research assistants with experience in
administering rural household sur-
veys in Uttar Pradesh. Surveys were
conducted in the local language of
Hindi and were pilot tested in villages
outside the sample village clusters be-
fore use. At baseline, we did not tell the
households that any informational
meetings would be done later, nor did
they know that they would be reinter-
viewed at 1 year.

Both parents from each household
were asked several questions about ac-
cess to health and social services. Health
services questions included whether a
nurse midwife had come to the village
in the past 4 weeks; whether there was
a pregnant woman in the household
within the past 12 months and, if so,
whether she had received a prenatal ex-
amination, tetanus shots, and prena-
tal supplements (iron/folic acid tab-
lets); and whether there was an infant
younger than 1 year in the household
and, if so, whether he or she had re-
ceived any vaccinations. Social ser-
vices questions included how many
children went to primary school in the
village for the previous academic year
and how much in school fees they were
charged, whether a village council meet-
ing had occurred in the past 6 months,
and whether development work was
performed in the village.

Intervention

An information campaign was con-
ducted in each intervention village clus-
ter in June 2004. The information cam-
paign was conducted in 2 rounds in
each village cluster, separated by a pe-
riod of 2 weeks. Each round consisted
of 2 to 3 meetings, as well as distribu-
tion of posters and leaflets. Residents
were informed in advance about the
dates and locations of meetings, and
separate meetings were held in low- and
mid- to high-caste neighborhoods. Each
meeting lasted about an hour and con-
sisted of a 15-minute audiotaped pre-
sentation that was played twice,
opportunities to ask questions, and dis-
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tribution of leaflets. People were noti-
fied that the information was col-
lected from the government and
distributed in the public interest by our
research team and a nongovernmental
organization based in Uttar Pradesh,
Sahbhagi Shikshan Kendra.30

To ensure that the information cam-
paigns were uniform, research assis-
tants read a scripted introduction and
were allowed to answer questions only
to which the answers were already writ-
ten on the leaflets. Any other ques-
tions or issues were not answered. The
presentation, leaflets, and posters fo-
cused on the following information.
Health services information included
the specific days and hours a nurse mid-
wife is available in the village; the ob-
ligation of the nurse midwife to pro-
vide free prenatal and postnatal care,
including tetanus vaccines and prena-
tal supplements for mothers and health
care and vaccinations for infants; health
centers available for more specialized
care; and where to complain about qual-
ity or quantity of health services. So-
cial services information included how
much school fees are for low- and mid-
to high-caste children, sources and
oversight of education funds, obliga-
tions of oversight committees, require-
ments for semiannual village gover-
nance meetings, organization and
funding of village government and de-
velopment work, right to obtain cop-
ies of village records, and where to com-
plain about education or village
governance problems.

The information in the presenta-
tion and leaflets was obtained from the
Uttar Pradesh health, education, and
village governance departments. Ac-
cording to headcounts of everyone at-
tending our informational meetings,
14% of the residents of the entire vil-
lage cluster attended in round 1 and
11% attended in round 2. If there was
some overlap in attendance, we esti-
mate that 14% to 25% of the residents
of each intervention village cluster at-
tended a presentation. We reached our
target level of attendance, which was
250 people in each round (about 11%
of the average village population). No

information campaign was held in the
control villages.

Follow-up Survey
Baseline survey participants were re-
interviewed 12 months later by re-
search assistants who had no knowl-
edge of the intervention. To maintain
this blinding, intervention group sub-
jects were not asked whether they at-
tended an informational meeting.

Two years after our intervention, we
conducted focus group meetings among
20 randomly selected intervention vil-
lages. We conducted 3 focus group
meetings in each village, one from each
of mid- to high caste, low caste, and
low-caste women. Each meeting con-
sisted of about 20 adult volunteer par-
ticipants who were asked whether they
remembered the information cam-
paign, whether they had discussed the
information with others afterward,
whether any of the villagers took up ser-
vice delivery issues with the service pro-
viders, why more significant changes
did not occur in the village, and what
could be done to improve our infor-
mation campaign.

Analysis

Excess school fees were defined as the
school fees paid by students minus the
legal amount they can be charged (US
$1=45 rupees). The unit of analysis for
this outcome was individual children.
The unit of analysis for other out-
comes (eg, visits by nurse midwife, de-
velopment work in village) was house-
holds. For each outcome, we compared
intervention and control groups, ad-
justing standard errors for clustering at
the village level. We used the regress
and cluster commands from Stata 9.2
statistical software (StataCorp, Col-
lege Station, Texas) for these analyses.
P� .05 was set as the threshold for
significance.

For 5 of 8 outcomes, comparing
within-household changes from base-
line to follow-up was not possible, be-
cause households that reported those
outcomes at baseline were often not re-
porting on the same outcomes at 1 year.
For example, a household reporting on

prenatal outcomes at baseline would no
longer have a pregnant woman to re-
port prenatal outcomes on at 1 year. For
these, we additionally conducted a mul-
tivariate regression comparing inter-
vention to control at 1 year, using a ran-
dom-effects model in which random
effects are at the village cluster level and
standard errors are clustered at the vil-
lage cluster level. The regression ad-
justs for total population of the village
cluster, district size, household caste,
and highest education attained in the
household. For the 3 remaining out-
comes of visits by nurse midwife, vil-
lage council meetings, and develop-
ment work in village, we conducted a
within-household difference-in-
differences analysis, using a random-
effects model at the village cluster level
and clustering for standard errors at the
village cluster level.

Focus groups were analyzed by pro-
portion of respondents to questions.
Quotations representing dominant
themes were recorded.

Ethical Considerations

Our informational campaign and sur-
veys were approved by the village gov-
ernance department of Uttar Pradesh
and the institutional review board of
Johns Hopkins University. Before con-
ducting the surveys, we first ap-
proached the locally elected village head
with the state permission and ob-
tained permission from him. A re-
search assistant then obtained verbal in-
formed consent from both parents
before administering the household sur-
vey. If the father of the household was
not available, then another male adult
was asked to substitute.

RESULTS
Baseline Characteristics

Intervention and control districts were
similar in their socioeconomic indica-
tors, and the mean characteristics are
similar to the averages for the state
(TABLE 1).20,24,31,32 The districts ranged
in size from 180 000 to 555 000 rural
households and from 1.2 million to 3.7
million rural population.20 Only 16% of
their population lives in urban areas.
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One third of their population lives be-
low the poverty line, which is an in-
come of $90 per capita per year.20 The
infant mortality rate is 89 per 1000 live
births.31 Only 46% of children are im-
munized. Although most children are
enrolled in school, the literacy rate is
only 56%.24

The village clusters were character-
ized by substantial numbers of low-
caste residents, a low literacy rate, less
than universal access to electricity, and
few primary schools (Table 1). Treat-
ment and control village clusters did not
differ in their demographic and devel-
opmental characteristics.

Our baseline survey indicated no sig-
nificant differences between treat-
ment and control households with re-
spect to the health, education, and
governance outcomes (TABLE 2). How-
ever, it did indicate inadequate deliv-
ery of relevant services for both groups.
Only about two thirds of households
had been visited by a nurse midwife,

Table 2. Baseline and Final Health and Social Services Among All Householdsa

Outcome

Baseline Postintervention
Difference in
Differencesb

Intervention
Households

(n = 548)

Control
Households

(n = 497)
Difference
(95% CI)c

P
Valued

Intervention
Households

(n = 536)

Control
Households

(n = 489)
Difference
(95% CI)c

P
Valued

� Intervention −
� Control
(95% CI)c

P
Valued

Visited by nurse midwife, % 63 72 −9 (−22 to 4) .17 63 61 3 (−11 to 16) .71 12 (−4 to 27) .15
No. of households

with pregnant women
144 105 168 102

Received prenatal
examination, %

52 46 6 (−14 to 26) .54 70 43 27 (13 to 40) �.001

Received tetanus
vaccine, %

55 59 −4 (−23 to 15) .65 66 42 24 (9 to 39) .002

Received prenatal
supplements, %

49 50 −1 (−22 to 19) .89 64 44 20 (5 to 35) .01

No. of households
with infant(s)

171 166 149 79

Received �1
vaccination, %

53 47 6 (−10 to 22) .49 72 46 26 (10 to 43) .002

No. of children
in primary school

1039 808 954 789

Excess school fees,
rupees/y

28 31 −3 (−9 to 4) .41 18 26 −8 (−12 to –4) �.001

Village council
meeting
occurred in
previous 6 mo, %

31 36 −5 (−19 to 8) .41 37 22 15 (4 to 27) .008 21 (5 to 36) .01

Development work
in village, %

43 31 11 (−1 to 24) .06 66 57 8 (−4 to 21) .18 −3 (−18 to 12) .71

Abbreviation: CI, confidence interval.
aBlank cells indicate that a difference-in-difference analysis could not be conducted, as explained in the “Methods.”
bUsing a random-effects regression model.
cDifferences may not exactly add because of rounding.
dP values based on standard errors clustered at the village cluster level.

Table 1. Baseline Characteristics of Intervention and Control Districts and Village Clusters

District Characteristic
Intervention Districts

(n = 11)
Control Districts

(n = 10)
P

Value
No. of village clusters per district, mean 1028 877 .29
Rural population, mean 2 325 264 2 146 041 .62
No. of rural households, mean 365 644 342 311 .66
Population below poverty line, % 33.46 34.53 .79
Infant mortality rate, deaths/1000 live births 88.82 89.5 .85
Children immunized, % 46.36 46.44 .99
Children not enrolled in any school, % 5 5a .99
Children enrolled in private school, % 27 24a .88
Literate, % 55.4 57.32 .63

Village Cluster Characteristic

Intervention Village
Clusters
(n = 55)

Control Village
Clusters
(n = 50)

Female, No. (%) 57 598 (47) 72 155 (47) .65
Low caste, No. (%) 26 066 (21) 35 976 (25) .24
Literacy rate, No. (%) 49 359 (52) 65 871 (52) .64
Access to electricity, No. (%) 40 (75)b 38 (77)c .80
Population density, mean, persons/km2 794 674 .34
No. of primary schools per village cluster, mean 1.6 1.7 .67
Remoteness from nearest main road, mean, km 1.8 1.4 .36
Maximum education level of household,

mean grade level
7.1 6.7 .22d

aMissing data for 1 control district.
bMissing data for 2 village clusters.
cMissing data for 1 village cluster.
dP value based on standard errors clustered at the village cluster level.

INFORMING POPULATIONS OF HEALTH SERVICES IN RESOURCE-POOR SETTINGS

©2007 American Medical Association. All rights reserved. (Reprinted) JAMA, October 24/31, 2007—Vol 298, No. 16 1871

Downloaded From: http://jama.jamanetwork.com/ on 06/13/2012



about half of pregnant women and in-
fants had received specific health ser-
vices, and children were charged ex-
cess school fees of about 30 rupees per
year. Moreover, only about one third
of households reported that a village
council meeting had occurred or that
development work in the village was
performed.

Changes in Health
and Social Services

After 1 year, intervention villagers
noted increased delivery of several
services compared with control villag-
ers, and most outcomes either wors-
ened or remained unchanged in the
control villages (Table 2). Changes
among low-caste and mid- to high-
caste households were generally simi-
lar (TABLE 3 and TABLE 4). However,
the differences between intervention
and control low-caste households
were not statistically significant for
tetanus vaccinations and receipt of
prenatal supplements (Table 3).

In a multivariate random-effects
regression comparing intervention vil-
lagers with control villagers at 1 year
(TABLE 5), in absolute percentage
points villagers in the intervention
group reported increased prenatal
examinations (30%; P� .001), tetanus
vaccinations (27%; P� .001), prenatal

supplements (24%; P= .003), infant
vaccinations (25%; P = .004), and
decreased excess school fees (8 rupees;
P� .001). When differences were cal-
culated in change from baseline to
final assessment between intervention
and control groups for the 3 outcomes
in which this was possible, village
council meetings occurred 21% more
often in intervention than control
(P=.01) groups. There were no signifi-
cant differences between intervention
and control groups in visits by nurse
midwives or in development work
(Table 2).

Focus Groups

Sixty-two percent (694/1118) of par-
ticipants in 60 focus groups remem-
bered the information campaign. Of
those who remembered, at least 25%
stated that they had taken up service de-
livery issues with individual service pro-
viders, although only 5% had brought
it up in the village council meeting; 43%
reported that service delivery im-
proved in health and education ser-
vices after the information campaign.
However, less than 8% reported that
there was any change in the function-
ing of the village council meetings.

Forty percent of focus group partici-
pants (278 members) stated that they
had discussed the information with oth-

ers. Of the 276 members who said they
had not discussed the information with
others, 58% believed it was futile, 20%
said they did not understand the infor-
mation well enough, and 9% said they
were scared. When we asked why more
significant change did not occur in vil-
lage improvement activities, a promi-
nent theme was that the elected vil-
lage head tended to be unapproachable.
Typical responses from mid to high
castes were that the “village head’s work
is done for his own men.” Low castes
responded similarly, also citing caste as
a reason.

When asked how we could improve
the information campaign, many re-
ported that information campaigns
should occur every few months and that
the village head, as well as the village
secretary, should participate.

COMMENT
We found that providing a structured
informational program to villagers in
north Indian districts about entitled ser-
vices enhanced the delivery of health
and social services among low- and
mid- to high-caste households. Im-
provements occurred in prenatal ser-
vices, infant vaccinations, excess school
fees, and occurrence of village council
meetings. Although nurse midwife vis-
its did not increase, 20% to 25% more

Table 3. Baseline and Final Health and Social Services Among Low-Caste Households

Outcome

Baseline Postintervention

Intervention
Households

(n = 252)

Control
Households

(n = 245)
Difference
(95% CI)a

P
Valueb

Intervention
Households

(n = 246)

Control
Households

(n = 241)
Difference
(95% CI)a

P
Valueb

Visited by nurse midwife, % 66 73 −7 (−21 to 7) .32 60 60 −1 (−16 to 14) .93

No. of households with pregnant women 63 52 83 52

Received prenatal examination, % 57 43 14 (−8 to 37) .21 67 45 22 (5 to 40) .01

Received tetanus vaccine, % 60 55 5 (−17 to 27) .66 63 50 13 (−5 to 31) .17

Received prenatal supplements, % 51 47 4 (−19 to 27) .71 63 47 15 (−5 to 36) .13

No. of households with infant(s) 78 86 78 36

Received �1 vaccination, % 53 47 5 (−13 to 24) .55 72 46 26 (3 to 49) .03

No. of children in primary school 524 395 468 373

Excess school fees, rupees/y 32 37 −5 (−13 to 3) .25 22 31 −10 (−15 to –5) �.001

Village council meeting occurred
in previous 6 mo, %

33 39 −5 (−20 to 9) .46 38 20 18 (5 to 31) .006

Development work in village, % 50 29 21 (7 to 35) .004 67 60 7 (−7 to 21) .34
Abbreviation: CI, confidence interval.
aDifferences may not exactly add because of rounding.
bP values based on standard errors clustered at the village cluster level.
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households in intervention villages re-
ported that women were receiving pre-
natal services and that their infants were
being immunized, suggesting that the
nurse midwife was performing more
duties when a visit did occur.

Although most outcomes either
worsened or remained unchanged in
control villages, almost all outcomes im-
proved in intervention villages, sug-
gesting that in an environment in which
some services are generally worsen-
ing, at a minimum, the intervention pre-
vented services from worsening.

Prenatal outcomes worsened in con-
trol villages, possibly a consequence of
fewer nurse midwife visits, which may
fluctuate from year to year, depending
on local factors. The nonavailability of
supplies or supervision, which can be
affected by changes in the state gov-
ernment, may reduce her incentives to
visit villages. The state government did
change that year, with a new chief min-
ister and political party for the state. Al-
though most policies remained the
same, the degree of implementation
could change as a consequence of the
new leadership. Intervention villages re-
ported having 5% more pregnant
women at 1 year compared with con-
trol, which could be explained by a few
more new marriages or slightly in-
creased fertility that year.

Development work in the villages
increased in both arms and may have
been influenced by new elections for
village leadership that were due 3
months after our final survey. It is
common for spending activity for
development work in villages to
increase just before local elections. It
is unlikely that a shift in resources
within the village clusters explains the
increase in development work and
decrease in prenatal services. Funds
for village development work come
directly to the village cluster accounts
and are managed by the elected village
head. Nurse midwives do not report to

the village head and receive their sup-
plies separately. Village council meet-
ings worsened in the control groups
and are supposed to be a forum for
evaluating complaints and progress in
the village cluster. However, with vil-
lage elections upcoming, providing
such a forum might have been per-
ceived by the village head as hindering
his chances for reelection and may
therefore not have been called.

Teachers may get away with over-
charging school fees because parents do
not know the actual fee schedule and
may be illiterate. The actual fees are be-
tween 0 and 12 rupees per child per

Table 5. Multivariate Differences Among All Households at Follow-upa

Outcome
Difference Between Intervention

and Control (95% CI)
P

Valueb

Visited by nurse midwife, % 2 (−13 to 16) .80

Pregnant women, %
Received prenatal examination 30 (17 to 43) �.001

Received tetanus vaccine 27 (12 to 41) �.001

Received prenatal supplements 24 (8 to 39) .003

Infants in family, %
Received �1 vaccination 25 (8 to 42) .004

Children in primary school
Excess school fees, rupees/y −8 (−13 to –4) �.001

Village council meeting occurred
in previous 6 mo, %

14 (3 to 26) .01

Development work in village, % 8 (−5 to 21) .22
Abbreviation: CI, confidence interval.
aUsing a random-effects regression model and adjusting for district population, village cluster population, household

caste, and education.
bP values based on standard errors clustered at the village cluster level.

Table 4. Baseline and Final Health and Social Services Among Mid- to High-Caste Households

Outcome

Baseline Postintervention

Intervention
Households

(n = 296)

Control
Households

(n = 252)
Difference
(95% CI)a

P
Valueb

Intervention
Households

(n = 290)

Control
Households

(n = 248)
Difference
(95% CI)a

P
Valueb

Visited by nurse midwife, % 60 71 −11 (−27 to 4) .16 66 61 5 (−9 to 20) .47

No. of households with pregnant women 81 53 85 50

Received prenatal examination, % 49 50 −1 (−25 to 23) .92 72 40 32 (13 to 50) .001

Received tetanus vaccine, % 51 64 −13 (−37 to 12) .30 69 34 35 (14 to 56) .001

Received prenatal supplements, % 47 54 −7 (−33 to 19) .59 65 41 25 (5 to 44) .02

No. of households with infant(s) 93 80 71 43

Received �1 vaccination, % 53 47 6 (−15 to 27) .59 73 47 27 (5 to 49) .02

No. of children in primary school 515 413 486 416

Excess school fees, rupees/y 24 25 −1 (−7 to 5) .81 15 21 −6 (−10 to −2) .001

Village council meeting occurred
in previous 6 mo, %

28 33 −5 (−19 to 9) .48 36 23 13 (1 to 25) .03

Development work in village, % 37 34 3 (−11 to 17) .68 65 55 10 (−4 to 24) .15
Abbreviation: CI, confidence interval.
aDifferences may not exactly add, because of rounding.
bP values based on standard errors clustered at the village cluster level.
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year, depending on the child’s grade and
caste.33 At 1 year, intervention house-
holds reported being overcharged 10
rupees less, whereas there was no ap-
preciable decrease in charges for con-
trol households.

Focus groups suggest that the im-
provements resulted from increased
communication among villagers and be-
tween villagers and service providers in
intervention villages. However, there
was little dialogue with the village lead-
ership because of a sense of futility, as
well as fear.

Previous work on this topic has de-
scribed widespread deficiencies in ser-
vice delivery.34 However, few random-
ized trials of interventions to improve
public service delivery have been con-
ducted.35 Our findings highlight the im-
portance of empowering communities
to facilitate individual and collective ac-
tion,1,34 which is especially important
because a number of developing coun-
tries, including India, have decentral-
ized control over public services to lo-
cal communities.12,13

Empowerment often requires signifi-
cant resources to involve community
members in gaining control over is-
sues that concern them.14 Although we
informed villages about their rights to
services, as well as how to complain, we
did not advocate that they demand
those services or that they complain.
Significant improvements in basic ser-
vices we observed suggest that villag-
ers are capable of some degree of self-
empowerment once they are given the
correct information. However, signifi-
cant barriers to collective action were
apparent and clearly warrant further
studies.

The total cost of the intervention was
only $4000, which amounts to about
$0.22 per household in a village clus-
ter. If the government or local organi-
zations could disseminate this infor-
mation on radio or newspapers, the
costs could be lower.

Strengths of our study include a
large sample size in a state that shares
many of the same service delivery
issues as other Indian states,34 the use
of a practical intervention that can eas-

ily be adapted to other regions, and a
rigorous cluster randomized con-
trolled trial design. However, our
intervention was not successful in
increasing visits by nurse midwives or
development work, indicating that
further work is needed to determine
how to improve these outcomes. In
addition, low-caste households
appeared to benefit less than mid- to
high-caste households in 2 areas, teta-
nus vaccinations and prenatal supple-
ments, suggesting that low-caste
households have greater barriers to
individual or collective action or that
they are inadequately informed of the
importance of these services.

Several limitations must be consid-
ered in interpreting our results. First,
the data collected were based on self-
report because there are no reliable writ-
ten records on nurse midwife visits, pre-
natal services, vaccinations, or excess
school fees. Although there are regis-
ters of village governance meetings,
these are frequently falsified. Second,
it is possible that intervention villag-
ers were more likely to pay attention
to service delivery than control villag-
ers (recall bias). Third, our data do not
include any morbidity or mortality out-
comes. However, prenatal care has a
documented association with morbid-
ity and mortality outcomes.36,37 Fourth,
we focused on villages in only 1, albeit
large, geographic region. The content
and dissemination of this intervention
should be tailored to the circum-
stances of other Indian states and other
developing countries. Future work may
involve refining the nature and man-
ner of information campaigns, account-
ing for the literacy levels of various com-
munities, enhancing community
oversight of services, targeting lower so-
cioeconomic households better, and
evaluating for sustainability. Sustain-
ability outcomes may depend on tar-
geting interventions in primary educa-
tion and governance, along with
health.38

Seventy percent of India’s popula-
tion lives in the villages and would ben-
efit from improved basic services.20 In-
terventions that educate resource-poor

populations about entitled services may
improve the delivery of services. Such
interventions are promising and low-
cost means to improve the health and
welfare of individuals in developing
countries.
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