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Abstract: A number of evaluations of health education interventions in developing countries for the reduction of neonatal mortality 
have been reported. These interventions can be divided into two categories: those which include medical professionals and those 
without medical professionals. No systematic review has yet been performed that compares these two types of interventions. This study 
is an attempt to determine whether the inclusion of medical professionals in health education interventions more greatly decreases 
neonatal mortality in developing countries. Databases were searched for impact evaluation studies which: 1) had both experimental and 
control groups, 2) conducted both pre-tests and post-tests, 3) identified the intervention as a health education package, 4) were 
published in peer reviewed journals, 5) used neonatal mortality as an outcome measure, and 6) were undertaken in developing countries. 
A total 14 studies were found that fit these criteria—eight of these studies included medical professionals in the intervention, and six 
studies were without medical professionals. To calculate the net effect of each intervention, both the difference-in-difference method 
and the use of log odds ratios were tested. Interventions involving medical professionals had significantly lower neonatal mortality 
rates than those without medical professionals. Interventions meant to decrease neonatal mortality in developing countries are 
recommended to involve medical professionals. 
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1. Introduction 

Every year, nearly three million infants die 

worldwide within the first month following their birth. 

There are a similar number of still births in the world 

[1]. Ninety-eight percent of these deaths occur in 

developing countries [2]. A majority of these deaths are 

preventable through low-cost and effective 

interventions [3]. A variety of health education 

interventions intended to reduce neonatal mortality 

have been implemented in developing countries, and a 

number of evaluations of these interventions have been 

reported. 

Health education interventions intended to reduce 

neonatal mortality can be divided into two categories: 

those which include medical professionals and those 
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without medical professional involvement. No 

systematic review has yet been performed that 

compares these two types of intervention. This study is 

an attempt to determine whether the inclusion of 

medical professionals in health education interventions 

more greatly decreases neonatal mortality in 

developing countries. 

2. Methods 

Searches were conducted of various electronic 

databases such as PubMed, Popline, Science Direct, 

JSTOR, EBSCO: Academic Search Complete, and 

Google Scholar to identify studies which: 1) had both 

experimental and control groups, 2) conducted both 

pre-tests and post-tests, 3) identified the intervention as 

a health education package, 4) were published in 

peer-reviewed journals, 5) had neonatal mortality 

(death of a live born infant within 28 completed days of 
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birth) as an outcome measure, and 6) were undertaken 

in developing countries. Some of the key terms used to 

search the databases were (among others): 

“randomized controlled trials”, “health education”, 

“developing countr*”, “neonatal mortality”, “birth 

outcome”, and “experimental stud*”. Similar terms 

were used for searches of the electronic sources of the 

following academic journals: The Lancet, Bulletin of 

the World Health Organization, British Medical 

Journal, Health Education Research, and Patient 

Education and Counseling. This search followed the 

Preferred Reporting Items for Systematic Review and 

Meta-Analysis (PRISMA) guidelines. The reference 

section of each article identified was yet another source 

to locate additional articles for this review. 

In total, 15 impact evaluation studies were found 

which met the criteria for inclusion in this review. Two 

studies [4, 5] reported results of the same period of the 

same trials and one of those [5] was excluded from the 

review. Six of the remaining 14 experimental studies 

were found to be without involvement of medical 

professionals in the intervention (Table 1) [6-11]; eight 

experimental studies included medical professionals in 

the intervention (Table 2) [4, 12-18]. 

In accordance with the Problem/Population, 

Intervention, Comparison and Outcome (PICO) 

framework the 14 impact evaluation studies included in 

this review are those in which 1) the target population 

was pregnant women and neonates in developing 

countries, 2) the intervention was health education 

including community-based interventions, participatory 

interventions, home-based interventions and 

population-based interventions, 3) both pre-test (baseline) 

and post-test data for both treatment and control groups 

were made available, and 4) a standard outcome 

measure of 28-day neonatal mortality was reported. 

3. Results 

Results of these 14 studies are summarized in Table 

3. The baseline and post-test neonatal mortality rates 

per 1,000 live births of both control and experimental 

groups for each study are shown. The difference 

between baseline and post-test of each group also is 

reported, where difference indicates the change in the  
 

Table 1  Summary of studies without medical professionals. 

Sr. 
No. 

Authors (year) Location 
Years of 
intervention 

Intervention 

 
Azad et al. 
(2010) [6] 

Bangl-adesh 2005-2006 

The women who had given birth to a child during study period were taught in 
groups to deal with maternal and neonatal health issues. Group facilitators in 
communities were responsible for visiting households to join educational 
groups and community mobilization. 

 
Tripathy et al. 
(2010) [7] 

India 2005-2008 

The women in experimental group received a community-based health 
educational intervention for addressing maternal and newborn health problems. 
The eligible women were taught about clean delivery practices and 
care-seeking behavior in groups formed at community level. 

 
Manandhar et al. 
(2004) [8] 

Nepal 2001-2003 

The women in experimental group received a health educational treatment 
through community-based approach. Selected facilitators in each cluster 
educated women about perinatal problems and strategies to address these 
problems. 

 
Greenwood et 
al. (1990) [9] 

Gambia 1982-1987 

Village health workers (VHWs) and traditional birth attendants were trained to 
recognize and treat common conditions among pregnant women. They also 
educated women about these issues, encourage immunization and give 
nutritional advice. 

 
Baqui et al. 
(2008) [10] 

Bangl-adesh 2003-2005 

In the home-care experimental group the pregnant women were educated about 
newborn care preparedness and neonatal health issues by female community 
health workers in their homes. In the community-care experimental group the 
pregnant women were educated in group sessions. 

 
Kirkwood et al. 
(2013) [11] 

Ghana 2008-2009 

Community-Based Surveillance Volunteers (CBSVs) were trained to make 
home visits of pregnant women and teach them about maternal health issues 
and newborn-care practices. CBSVs made total five visits of pregnant women, 
two during pregnancy and three in the first week of delivery. 
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Table 2  Summary of studies involving medical professionals. 

Sr. No. Authors (year) Location 
Years of 
Intervention 

Intervention 

 
Bhutta et al. 
(2008) [12] 

Pakistan 2003-2005 

The women in the experimental group were educated by trained Lady health 
workers (LHWs)a and birth attendants (Dais) in group sessions about essential 
maternal and newborn care. The treatment was delivered with the help of 
voluntary community health committees. 

 
Kumar et al. 
(2008) [4] 

India 2004-2005 

One experimental group was given preventive essential newborn care through 
behavioral change management approach. The other experimental group 
received essential newborn care in addition to The room spot with the help of 
medical professionals.  

 
Bang et al. 
(1999) [13] 

India 1995-1998 
In this home-based care intervention, village health workers and traditional 
birth attendants were trained to deal with neonatal and maternal care problems. 
Doctors visited fortnightly to oversee the ongoing treatments. 

 
Midhet and 
Becker (2010) 
[14] 

Pakistan 2000-2002 

In one experimental group, the women were taught about safe motherhood by 
the trained birth attendants. In the other experimental group, husbands were 
also educated about safe motherhood and family planning. The birth attendants 
were also trained to recognize obstetric and newborn complication. Doctors at 
district level were made available in case of newborn complication. 

 
Bang et al. 
(2005) [15] 

India 1996-2003 

Village health workers and lower-level medical professionals were trained to 
deal with neonatal and maternal care problems. In addition, the women in the 
experimental group were educated by trained village health workers with the 
help of traditional birth attendants about neonatal care issues. Medical 
professionals oversaw the treatment.  

 
Bhutta et al. 
(2011) [16] 

Pakistan 2006-2008 

The trained LHWs with the help of community health committees and 
traditional birth attendants educated women in experimental group about 
newborn care and issues related to maternal health. This community-based 
treatment was delivered in group sessions. 

 
Persson et al. 
(2013) [17] 

Vietnam 2008-2011 

Local stakeholders such as community members, local health care staff and 
community mobilizers were involved to monitor a health education treatment. 
Health care staff and key persons, called Maternal and Newborn Health Group 
(MNHG), met with pregnant mothers each month to discuss and solve health 
problems in groups. 

 
Jokhio et al. 
(2005) [18] 

Pakistan 1998 

The eligible women in the experimental group received maternal and antenatal 
care from trained traditional birth attendants. Traditional birth attendants 
visited homes of pregnant women at least three times during pregnancy. LHWs 
were also trained to support birth attendants. 

LHWs in Pakistan are considered medical professionals in this paper for the following reasons: 1) they received formal training for 
15 months, 2) they are employees of a Ministry of Health, and 3) they are paid for their work, unlike VHWs, Community Health 
Workers (CHWs) or CBSVs in other countries. 
 

neonatal mortality rate during the period of 

intervention. A positive difference indicates an 

increase in the neonatal mortality rate during the 

intervention period; a negative difference indicates a 

reduction. Odds ratios and log odds ratios also are 

shown in Table 3, as an alternative calculation of the 

impact of an intervention. Odds ratios are obtained by 

dividing a post-test mortality rate by the respective 

baseline rate for the same group. Odds ratios equal to 

1.00 or greater indicate no change or worsening of 

infant mortality. Odds ratios less than 1.00 indicate a 

reduction in rate during the intervention period. A log 

odds ratio is the natural log of an odds ratio that 

expresses the rate change as an equal interval scale. 

For each of the 14 studies, a difference-in-difference 

(DID) statistic was calculated by subtracting the 

baseline (O2) and post-test (O4) difference for the 

control condition from the baseline (O1) and post-test 

(O3) difference for the experimental condition, that is, 

(O3-O1)-(O4-O2). The more negative the DID statistic 

for each study, the greater was the reduction in neonatal 

mortality when medical professionals were involved in 

the health education intervention. A similar statistic 

was computed as the difference in log odds ratios for 
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experimental and control conditions in each of the 14 

studies and interpreted in an identical manner. 

The arithmetic mean and standard deviation of DID 

statistics for the eight studies in which medical 

professionals were involved are shown in Table 4; the 

arithmetic mean and standard deviation of DID 

statistics for the six studies without medical 

professional involvement also are shown. Similarly, 

arithmetic means and standard deviations for the 

differences in log odds ratios are displayed as a second 

row of statistics in Table 4. DID statistics and 

differences in log odds ratios were highly correlated 

across studies (r = 0.92), but these alternative 

calculations did not entirely converge. 
 

Table 3  Baseline and post-test mortality rates with their differences, odds ratios and log odds ratios for the 14 studies. 

Study Condition Baseline Post-test Difference Odds Ratios Log Odds Ratios

Studies without involvement of medical professionals in the treatment

Azad et al. [6] 
Control 26.9 34.4 +7.5 1.28 0.25 

Experimental 21.6 35.2 +13.6 1.63 0.49 

Tripathy et al. [7] 
Control 53.6 64.3 +10.7 1.20 0.18 

Experimental 61.8 36.3 -25.5 0.59 -0.53 

Manandhar et al. [8] 
Control 25.1 36.9 +11.8 1.47 0.39 

Experimental 25.4 26.2 +0.8 1.03 0.03 

Greenwood et al. [9] 
Control 71.4 68.6 -2.8 0.96 -0.04 

Experimental 63.2 49.2 -14.0 0.78 -0.25 

Baqui et al. [10] 

Control 48.0 43.1 -4.9 0.90 -0.11 

Experimental 1a 46.9 31.2 -15.7 0.67 -0.41 

Experimental 2b 46.7 43.5 -3.2 0.93 -0.07 

Kirkwood et al. [11] 
Control 32.7 32.1 -0.6 0.98 -0.02 

Experimental 32.3 29.5 -2.8 0.91 -0.09 

Studies with medical professionals involved in the treatment

Bhutta et al. [12] 
Control 52.2 59.8 +7.6 1.15 0.14 

Experimental 57.3 41.3 -16.0 0.72 -0.33 

Kumar et al. [4] 

Control 54.2 84.2 +30.0 1.55 0.44 

Experimental 1c 58.9 43.2 -15.7 0.73 -0.31 

Experimental 2d 64.1 41.0 -23.1 0.64 -0.45 

Bang et al. [13] 
Control 57.7 59.6 +1.9 1.03 0.03 

Experimental 62.0 25.5 -36.5 0.41 -0.89 

Midhet and Becker [14] 

Control 42.1 48.0 +5.9 1.14 0.13 

Experimental 1e 42.1 32.4 -9.7 0.77 -0.26 

Experimental 2f 42.1 30.5 -11.6 0.72 -0.32 

Bang et al. [15] Control 58.0 64.0 +6.0 1.10 0.10 

 Experimental 62.0 25.0 -37.0 0.40 -0.91 

Bhutta et al. [16] Control 51.3 49.1 -2.2 0.96 -0.04 

 Experimental 48.0 43.0 -5.0 0.90 -0.11 

Persson et al. [17] 
Control 23.2 21.1 -2.1 0.91 -0.09 

Experimental 24.8 11.6 -13.2 0.47 -0.76 

Jokhio et al. [18] 
Control 43.3 53.0 +9.7 1.22 0.20 

Experimental 43.3 37.0 -6.3 0.85 -0.16 

(a) Home care arm. 
(b) Community care arm. 
(c) Essential newborn care + ThermoSpot arm. 
(d) Essential newborn care arm. 
(e) In this arm the treatment was directed to women only. 
(f) In this arm the treatment was directed to couples. 
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Table 4  Descriptive and t-statistics for Difference-in-difference and difference in log odds ratios. 

 

Involvement of Medical Professional No Involvement of Medical 
Professionals 

(n = 8) (n = 6) 

Arithmatic Mean Standard Deviation Arithmatic Mean Standard Deviation t-statistic 

Difference-in-difference -26.70 16.99 -9.09 13.79 -2.26*

Difference in log odds ratios-0.60 0.30 -0.19 0.30 -2.70*

*P < 0.05. 
 

To test the research hypothesis that the involvement 

of medical professionals would reduce neonatal 

mortality rates following health education 

interventions in developing countries, both the risks of 

Type I and Type II errors were set as P < 0.05. Due to 

the small number of studies available, the effect size 

was necessarily large, that is, approximately two 

standard deviations in magnitude (D = 2.0). The t-tests 

for both DID statistics (t = -2.26) and differences in log 

odds ratios (t = -2.70) both were significant and 

supported the research hypothesis. Using a basis of the 

14 studies included here, the joint standard deviation 

parameter for neonatal mortality rates would be 

approximately 15 neonatal deaths per 1,000 live births 

across experimental and control settings. Therefore, 

with an effect size estimated at 2.0, the resulting 

inference would be that health education interventions 

that include medical professionals may be expected to 

reduce mortality rates by a rate of 30 neonatal deaths 

per 1,000 live births in comparison to programs 

without medical professional involvement. The level of 

confidence in this assertion is P > 0.95. 

4. Discussion 

It may appear obvious that treatments involving 

medical professionals might be expected to be more 

effective in the reduction of neonatal mortality than 

those without medical professionals. However, this 

practical point with respect to health education in 

developing countries has had no empirical support 

prior to the present study. This study provides the first 

substantial evidence that the outcomes of such health 

education interventions are significantly enhanced by 

the involvement of medical professionals and, 

therefore, should be consequential for future policy 

guidelines and interventions. Further, the magnitude of 

the reported effect size, that is, a reduction of neonatal 

mortality rates of approximately 30 per 1,000 live 

births, should be difficult to put aside. Of course, most 

of the 14 studies reviewed in this paper have 

recommended scaling-up the existing interventions on 

the basis of success of the interventions in the reduction 

of neonatal mortality, yet there are few instances in 

which comparative analyses were made directly of 

alternative forms of health education programs in 

developing countries. 

‘One size fits all’ approaches are very common in 

the impact evaluation literature for developing 

countries. That is, if an intervention was successful in 

one setting, it is recommended for other settings, as 

well, irrespective of cultural and contextual differences. 

It is recommended here to carefully tailor trials 

incorporating evidence-based practices with local 

needs, the particular capacity of health system, and 

specific cultural contexts. Very few studies, for 

example, Haws et al. [19] have appreciated this 

approach. Among reviewed studies, one of the greatest 

reductions in neonatal mortality was witnessed in 

interventions that were carefully tailored in their design 

and implementation to local needs and health system 

capacity. The examples of such studies are Kumar et al. 

[4] and Bang et al. [15] wherein the net mortality rate 

reductions from interventions were -53 and -43 

respectively. 

In addition, the interventions in which male 

members of the community, in addition to female, were 

included in the intervention appeared to be more 

effective and successful than those only directed 
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toward pregnant women. For instance, the Midhet and 

Becker [14] study was comprised of two experimental 

groups: one, where only pregnant mothers were 

educated, and the second where husbands of pregnant 

women also were included. Results suggested that 

there was a greater reduction in neonatal mortality in 

the latter group. Since these interventions are designed 

for male-dominant societies, the inclusion of male 

members of a community will have a greater chance for 

making an intervention more culturally acceptable and, 

as a result, more consequential. Similarly, Kumar et al. 

[4] and Baqui et al. [10] recruited male 

community-based workers as part of interventions in 

India and Bangladesh, respectively. Both of these trials 

were reported to be very effective. 

In this review, five out of the eight studies that 

included medical professionals were community-based 

interventions. There was only one community-based 

intervention in the six studies not involving medical 

professionals. The statistically significant differences 

between the two types of health education 

interventions reported in the present study may be due, 

in fact, to the combination of the inclusion of medical 

professionals and a larger community representation in 

the intervention. This possibility of an additional main 

effect or interaction cannot be excluded; further 

investigation is necessary but is beyond the evidentiary 

limitations of the present study. The primary positive 

effect does appear to result from the involvement of 

medical professionals in health education interventions 

in developing countries. 

Although public health and medical journals have 

specified standard methods and protocols, a number of 

inconsistencies in reporting evaluation results were 

found in completing the present study. For example, 

some researchers stated that pre-test data were 

collected as part of the evaluation effort, but these 

baseline measurements were not included in the 

published article. Due to such incomplete reporting, 

DID statistics could not be calculated in at least ten 

instances. An additional four studies that might have 

been relevant to the present review were found to have 

been undertaken without a control group. As part of 

reporting requirements, researchers also should 

describe their evaluation study designs in quite specific 

detail. This will aid both practitioners and researchers 

in assessing the value of their findings. This point also 

has been emphasized in other systematic reviews such 

as Schiffman et al. [3] and Haws et al. [19]. Finally, an 

effort should be made to achieve greater 

standardization of measures in evaluation studies of 

specific program or policy interventions, as well. In the 

present review, 14 potentially relevant studies of health 

education programs that were directed toward pregnant 

women in developing countries—even studies with 

necessary baseline data and control groups—failed to 

collect and/or report neonatal mortality rates. Greater 

commitment to standard evaluation methods and 

protocols will increase the opportunities for improved 

learning from social experiments. 
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