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Abstract 

Background  The quality of caregiving and the parent-child relationship is critical for early child development (ECD) 
and has been shown to be modifiable. This study evaluated an ECD project in Tanzania, assessing the effectiveness of 
radio messaging (RM) alone and a combined radio messaging/video job aids/ECD (RMV-ECD) intervention.

Methods  This two-arm pre-post evaluation study enrolled a cohort of caregivers of children 0–24 months in four 
districts of Tabora region, following them for 9 months. ECD radio messages were broadcast on popular stations at 
least 10 times/day reaching all study districts. In two districts, community health workers (CHW), trained in UNICEF’s 
Care for Child Development package, used ECD videos in home- and facility-based sessions with caregivers. We used 
McNemar’s testing (pre-post pairs) within intervention group to describe how the intervention was associated with 
change in five outcomes: ECD knowledge, early stimulation, father engagement, responsive care, and environment 
safety. Logistic regression was used to describe the relative benefits of the combined intervention package (RMV-ECD) 
compared to radio messaging (RM).

Results  In the RMV-ECD arm, all outcomes at endline except environment safety significantly improved after the 
intervention with the largest change seen in ECD knowledge (35.8% increase, p < .0001) and the smallest in father 
engagement (6.7%, p = .015). In the RM arm, ECD knowledge (5.7%, p = .031) and environment safety (18.1%, 
p = <.0001) improved. High measures of parenting stress were associated with lower likelihood of having good ECD 
knowledge (AOR 0.50, 95%CI: 0.35, 0.71), father engagement (AOR 0.72, 95%CI: 0.52, 0.99) and responsive care (AOR 
0.31, 95%CI: 0.18, 0.54).

Conclusions  An intervention that includes mass media, educational video content and CHWs who counsel caregiv-
ers in their homes and health facilities was associated with significant improvements in ECD parenting knowledge 
and behaviors but a relationship with responsive care could not be established. The less costly mass media-only 
intervention was associated with improved parenting knowledge and household environment safety. Parenting 
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interventions targeting young children could be improved by incorporating more messaging and caregiver coaching 
in managing parental stress.

Trial registration  NCT05​244161 (17/02/2022); retrospectively registered with the US National Institutes of Health 
ClinicalTrials.gov.

Keywords  Early child development, Parenting, Media intervention, Community health workers, Program evaluation, 
Caregiver

Introduction
A lack of nurturing care, malnutrition, and socioeco-
nomic disadvantage [1] drives an acute need to advance 
child developmental outcomes in sub-Saharan Africa, 
a region reported to have more than three times the 
prevalence (66%) of at-risk children facing threats to 
their early cognitive and socio-emotional development 
[2, 3], compared to Europe/Central Asia (19%) and 
Latin America/Caribbean (18%). Responsive, sensitive 
care in the earliest years of life is critical for all domains 
of early child development (ECD), and for later school 
achievement and economic productivity in the adult 
years [2, 4, 5]. Further, the quality of caregiving and 
the parent-child relationship is modifiable [6–10]. Sys-
tematic reviews [11, 12] have shown that interventions 
aimed at supporting child development are successful 
in a variety of cultural and socio-economic contexts [7, 
8], particularly in low to middle income countries [11].

There is a growing understanding, as documented 
in the 2018 Nurturing Care Framework, [13] that the 
integration of health, nutrition, responsive caregiving, 
safety and security, and early learning interventions 
into existing services is optimal for reaching children 
during the critical period from infancy to 3 years of 
age [7, 13, 14]. Interventions limited to health facility 
settings have demonstrated that audio-visual job aids 
can be effective education tools across a wide range 
of health topics [15] and a cost-effective way to reach 
caregivers [16]. But the use of multiple entry points, 
such as leveraging opportunities to engage community 
members through outreach or mass media, is critical to 
broadening the reach and impact of child development 
interventions [4, 5, 7, 8, 12, 17]. Several studies have 
demonstrated that integrated, community and facility-
based interventions can improve child nutrition and 
growth [18]; parenting behaviors [16, 19]; and cogni-
tive and motor development [20–24]. In order to reach 
a broader audience, including family/household influ-
encers such as fathers or grandparents, mass media 
radio messaging campaigns can increase caregiver and 
community knowledge, and caregiver motivation to 
seek appropriate health care [25–27]. A recent review 
emphasized the need for newborn policies in Asian, 
Africa and Latin America to recognize and harness the 

role of the grandmother in affecting child health and 
establishing parenting norms and behaviors [28].

Despite strong economic growth over the past decade, 
one-quarter of Tanzanians live in poverty [29], and about 
70% of children in Tanzania are at risk of poor develop-
ment [1]. Radio is the most frequently accessed form of 
media among both women and men; 45% of women and 
60% of men listen to the radio at least once a week [30]. 
The Government of Tanzania has shown a commitment 
to promoting ECD policies [31, 32], and community 
health workers (CHW) have recently become a national 
cadre within the government’s health system. While this 
new cadre and implementation of child development 
policy frameworks have not yet matured to scale, evalu-
ations of programs that leverage broadening access to 
mass media and capacitate CHWs to support integrated 
child development interventions in Tanzania are espe-
cially timely.

The Malezi (caring for young children in Swahili) Pro-
ject in Tabora, Tanzania started in 2016 to integrate the 
promotion of ECD practices in facility and community 
settings. In phase I, the project supported the integration 
of an ECD package -- based on UNICEF’s Care for Child 
Development (CCD) package, adapted for Tanzania -- 
into pregnancy and under-5 health services in selected 
districts of Tabora region. The training was focused on 
building providers’ counseling skills and understanding 
the concept of responsive caregiving. The project also 
provided paper job aids, toys, and logistical/technical 
support for ongoing mentorship structures. After dem-
onstrating that the Malezi I intervention was feasible and 
acceptable, the Malezi II Project was designed to expand 
geographic coverage of Malezi I in 2019 and augment the 
intervention components by introducing video job aids 
and mass media ECD messaging; and build in a more 
rigorous program evaluation. This Malezi II evaluation 
study was designed to compare outcomes associated with 
two interventions, radio messaging alone and a combined 
ECD package/video job aids/radio messaging interven-
tion. Study outcomes were ECD knowledge, early stim-
ulation, father engagement, responsive caregiving, and 
household environment safety.

The theory of change underlying the combined inter-
vention design drew from current evidence for parenting 
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interventions [7, 12] and behavior change literature [33]. 
It proposed that a combination of caregiver attitudes 
and norms, informed by access to information at indi-
vidual and community level, would increase caregiver 
knowledge, influence caregiver intentions, and ultimately 
their behaviors. While caregivers may develop an inten-
tion to change through program support, actual behavior 
change could be limited by a lack of skills or a less-ena-
bling environment. We hypothesized that the combined 
intervention would have a stronger impact on caregiv-
ing behaviors, compared to radio messaging alone. Since 
the comprehensive Malezi II program model is resource 
intense, our study was designed to describe the relative 
benefits of the comprehensive intervention to change 
caregiver behaviors, compared to the benefits of radio 
messaging alone, which is potentially more efficient and 
scalable.

Methods
Design and setting
We conducted a two-arm quasi-experimental pre-post 
evaluation study, comparing different 9-month interven-
tion packages to establish their relative impact on parent-
ing skills and environment among a cohort of caregivers 
of children under age 3 years in Tabora region, located in 
central-western Tanzania and home to a predominantly 
rural (87%) population and agricultural economy [34]. In 
Tanzania, about 8 in 10 adults are literate (77% of women 
and 83% of men), with about half having completed pri-
mary education, and 23% of women and 28% men having 
secondary or higher education [30]. The study included 
four districts purposefully divided into two interven-
tion groups. The first group (Kaliua, Uyui districts) was 
exposed to the minimal intervention package, composed 
of radio messaging (RM) only. The second group (Nzega, 
Igunga districts) was exposed to the Malezi II full inter-
vention package, composed of radio messaging, the intro-
duction of short video job aids primarily for CHW use, 
and the CCD program (RMV-ECD), first implemented 
under the Malezi I phase and continued under Malezi II.

Intervention
Radio messaging (RM)
ECD radio messages (37 different spots) were aligned 
with Government policy and community tested prior to 
being aired on the three most popular radio stations in 
Tabora at least 10 times per day from March to Decem-
ber 2020. These spots focused on the importance of 
playing, talking with, and praising young children, using 
positive discipline, and the importance of both mothers 
and fathers interacting with young children. Radio mes-
saging was targeted to reach all four study districts as 

much as possible, though coverage of some stations var-
ied by district and proximity to urban centers.

CCD program (RMV‑ECD)
In addition to radio messaging, caregivers in this arm 
were also allocated to a CHW for monthly household vis-
its. These CHWs received training on CCD and on how 
to use five short (5–6 minutes) ECD video job aids loaded 
onto electronic tablets in individual home sessions. The 
short videos were also used during group counseling 
sessions at clinics but this was not limited to the RMV-
ECD arm caregivers. Videos were produced in Tabora 
and showed local caregivers and community health 
workers demonstrating recommended ECD practices 
(Swahili videos with English subtitles can be viewed at 
https://​www.​devel​opmen​tmedia.​net/​proje​ct/​malezi-​ii/). 
Four of the videos concentrated on nurturing care prac-
tices specific to age groups (0–6 months, 6–12 months, 
12–24 months, 24–36 months) and one video covered 
cross-cutting issues, applicable to all ages. Interven-
tion fidelity monitoring data were collected monthly to 
document completion of CHW home visits to assigned 
caregivers.

All ECD radio messaging and video (job aid) content 
was developed through an iterative process informed by 
target community members including mothers, fathers, 
and elders who are influential stakeholders with regard 
to perpetuating community and family norms around 
child-rearing. Content development was led by the 
Development Media International (DMI) who deployed 
behavioral media specialists to conduct focus group dis-
cussions (FGD) aiming to understand how the content is 
being received by the target audience of caregivers; and 
investigate whether individuals who have heard the ECD 
content can identify the norms and behaviors that it is 
aiming to address.

Sample and sampling procedures
As the comprehensive program intervention was primar-
ily delivered by CHW who were affiliated with health 
facilities, we purposefully selected 31 health facilities 
located in 29 administrative units called wards (6–8/dis-
trict). From these wards, 75 National Bureau of Statistics 
census enumeration areas (EA) were randomly sampled 
proportional to population size. In order to minimize 
selection bias in participant recruitment, the study team 
aimed to enumerate all households in sampled EAs, list-
ing potentially eligible households if there was a resident 
adult (> 18 years) who was a primary caregiver of a child 
aged 0–24 months and who intended to remain in the 
same area for at least 1 year, and was willing to be home-
visited by a CHW. From these listed households, only one 
primary caregiver per household was recruited by a study 
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enumerator. Caregivers who were not able to provide 
written informed consent due to a cognitive impairment 
or language barrier; or who were the primary caregiver of 
an index child with a congenital anomaly or other disabil-
ity; or who worked as a CHW or medical provider, were 
excluded from the study.

We estimated that a sample size of 430 caregivers per 
intervention group would provide 90% power to detect 
a 15% difference between the RM and RMV-ECD inter-
vention groups at endline, and > 80% power to detect at 
least a 5% change in each intervention group between 
baseline and endline, at a 5% significance level. Of 8880 
households enumerated, 1248 caregivers were recruited 
into the study and interviewed at baseline (October–
December 2019). Among these, 12 were withdrawn (10 
refused after enrolment; two were excluded after being 
found ineligible for the study); one caregiver died; and 
184 caregivers moved out of the area. Of the remaining 
(n = 1051) eligible for follow-up, 47 (4%) were not avail-
able for interview after several attempts, and 1004 (96%) 
were successfully interviewed at endline (January–March 
2021; Fig. 1), which was 17% higher than our minimum 
required sample size. Almost all (n = 985; 98%) caregivers 
interviewed at endline remained the primary caregiver of 
the index child from baseline. Of the 19 caregivers whose 
index child had died or moved from the household, eight 
nominated an eligible “replacement” child under 3 years 

and 11 completed a partial interview skipping questions 
that were no longer applicable.

Data collection and study variables
Baseline and endline structured questionnaires were 
administered via interview in a private place in or near 
the consenting caregiver’s home in the national language 
(Swahili). Interviews assessed exposure to the interven-
tion and caregiver knowledge/practices using questions 
tailored to the study intervention. Responses were based 
on caregiver self-report and interviewer observations and 
categorized according to five outcome variables reflect-
ing caregiver knowledge, stimulation practices, father 
engagement, responsive care, and household environ-
ment safety. Continuous scores for each variable were 
dichotomized at the median for analysis. Some scores, 
where the number of items differed by age of the child 
(early stimulation) or sub-group (environment risk), were 
standardized to a 0–1 scale by dividing the raw score by 
the number of items.

Age-appropriate ECD knowledge was assessed from 
six questions (scoring 0–6 points) asking the caregiver 
to describe one specific way that a “caregiver can support 
a child’s mental, emotional or physical development …” 
during pregnancy, from birth to 6 months, from 6 to 9, 
9–12, and 12–24 months and 2–5 years of age. Caregiver 
responses were recorded by the interviewer verbatim and 

Fig. 1  Study Consort
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coded by the co-Principal Investigator (JF) as correct or 
incorrect. Non-specific responses such as “seeking health 
care” were not considered correct.

Early stimulation practice and father engagement 
measures were adapted from questions originating from 
UNICEF’s Multiple Indicator Cluster Surveys (MICS), a 
widely validated survey used in over 100 countries over 
the past two decades [35–37]. Caregivers of children 
under 7 months could score up to three points for report-
ing that the mother, father, or other adult engaged the 
child in singing songs, taking the child outside, or play-
ing with the child in the past week. Caregivers of children 
over 7 months were asked three additional items (read 
books, told stories, name/count things with child) for 
a total of six points. The sum of the items for these two 
measures were then standardized to a 0–1 scale.

Responsive care was defined for caregivers of children 
over 7 months based on interviewer observations of how 
the caregiver engaged with the child during the inter-
view. This measure had a high proportion of missing data 
(21% at baseline, 24% at endline) due to children being 
too young, sleeping or absent during the interview. The 
four items totaling up to six points included helping the 
child keep busy (0, 1), pointing out objects/naming things 
(scored as 0, 1), recognizing when the child needs help 
with something (0,1,2), and keeping the child in view at 
all times (0,1,2).

Household and neighborhood environment safety risks 
were assessed by interviewer observation of the inner 
and outer household areas, where risks were grouped by 
community (nearby road, bar/market, ditches); outside 
compound (open water source, unpenned animals, acces-
sible sharp tools, chemicals or flammable materials, and 
unprotected cooking area); and inside household (acces-
sible electric, medicine or cleaning chemicals, inappro-
priate toys). The environment safety outcome score was 
standardized (0–1) to adjust for the different number of 
items in each group.

Several variables were explored to describe potential 
and actual exposure to the intervention. Radio owner-
ship and recent CHW visits were assessed at baseline 
and endline in both study groups. Radio message content 
recall and frequency of radio listenership were assessed at 
endline in both study groups. Exposure to the interven-
tion videos through home and facility visits was assessed 
in the RMV-ECD arm only at endline, and overall num-
ber of CHW visits was assessed in both study groups.

Other predictor and mediator variables including 
social-demographic characteristics included history of 
child illness/injury, health care utilization, parental dis-
cipline practices/beliefs, parenting stress, and depressive 
and anxiety symptoms. Health care utilization and paren-
tal discipline measures were adapted from the UNICEF 

MICS tool, where the discipline assessment contained 11 
items, each answered “yes” or “no,” and divided into four 
sub-groups: psychological, physical, severe physical and 
positive (non-violent) disciplinary practices by anyone in 
the household in the past month. The eight violent disci-
pline items comprise the measure on violent discipline, 
and the three remaining non-violent items comprise the 
“positive discipline” measure. Discipline scores were 
standardized to a scale of 0–1.

The Parenting Stress Index (PSI) scale is a widely used 
and robust measure of three parenting related domains: 
Parental distress, parent-child relationship dysfunction 
(e.g. quality of relationship), and the extent to which the 
caregiver perceives the child is difficult [38]. The scale is 
composed of 36 statements (12 per sub-scale domain) 
which are scored 1 (strongly disagree) to 5 (strongly 
agree) and can be summed to reflect the total score for 
each domain. The PSI-36 total score is a composite score 
of the three subscales (scores range 36–180) with higher 
scores (or a cut-off of 90) indicating higher parental 
stress.

Depressive symptoms were measured using the 9-item 
Patient Health Questionnaire, a tool widely used in 
resource-limited settings and recently validated in a Tan-
zanian primary care population, showing 78% sensitivity 
and 87% specificity in detecting depression when com-
pared to a gold-standard psychiatric assessment [39]. 
The General Anxiety Scale, often used in low to middle 
income country settings [40, 41], measures the seven cri-
teria of anxiety in the Diagnostic and Statistical Manual 
of Mental Disorders, establishing a provisional anxiety 
diagnosis and assessing symptom severity [42].

Statistical analysis
We summarized caregiver characteristics at baseline, 
and measures of covariates and intervention exposure at 
baseline and endline using frequencies and percentages 
for categorical variables and means, medians, interquar-
tile ranges (IQR), and standard deviations (SD) for con-
tinuous variables. Participant characteristics and baseline 
outcome measures in the two intervention arms were 
compared using Chi-Square or Rank Sum tests. We lim-
ited all analyses to those who were followed at endline, 
after conducting an attrition analysis which showed min-
imal statistically significant differences between those 
excluded and included (data not shown).

Outcomes associated with the intervention were 
assessed using McNemar’s test and further described by 
the proportion of caregivers who improved from having a 
poor outcome score at baseline to having a good score at 
endline, with 95% confidence intervals (CI) to allow com-
parison of interventions by study arm.
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Unadjusted and adjusted logistic regression mod-
els that accounted for sampling weights and clustering 
by sampling unit were used to describe the association 
between the full intervention arm, (RMV-ECD) com-
pared with the the radio-only (RM) arm on study out-
comes, as well as other covariables of interest. Baseline 
status of outcomes of interest and child age were included 
in adjusted models. All data management and descrip-
tive analyses were done using Stata 16.1; McNemar’s and 
regression analyses were done in SAS 9.4.

Ethical considerations
The protocol for this evaluation was approved by the 
National Research Ethics Committee of the Tanzania 
National Institute of Medical Research and the Advarra 
Review Board in the United States. Study interview-
ers obtained written informed consent from caregivers 
enrolled in the study prior to conducting the baseline 
interview.

Results
Caregiver and index child characteristics
The majority of enrolled caregivers (n = 1004) were bio-
logical mothers (97.9%) with a median age of 26 years 
and most (84.5%) were married or cohabiting (Table  1). 
Almost one in five (19.2%) had not completed primary 
education; fewer (10.9%) had more than a primary level 
education. Only a few characteristics differed between 
the study arms. Caregivers in the RMV-ECD arm were 
more often partnered with more educated partners 
(22.5% vs 15.8%), had fewer under-5 children in the 
household (3+ children: 7.9% vs 16.5%), and were less 
likely to be farmers 61.7% vs 74.1%), compared to car-
egivers in the RM arm.

Index children of caregivers were a median of 
11–12 months of age at recruitment and 26 months at 
follow-up (Table  2). Injury requiring medical atten-
tion in the past year was not uncommon ranging from 
12.5% in RMV-ECD arm at baseline to 24.0% of the RM 

Table 1  Caregiver characteristics at baseline, overall and by study arm

Overall
(n = 1004)

RM only
(n = 484)

RMV-ECD
(n = 520)

p-value

N (%) or median (IQR)

Caregiver age in years Median (IQR) 26 (22, 31) 26 (22, 31) 27 (22, 32) 0.125

Caregiver sex Female 1001 (99.7) 484 (100.0) 517 (99.4) 0.094

Relation to index child Mother 983 (97.9) 479 (99.0) 504 (96.9) 0.052

Grandmother 18 (1.8) 5 (1.0) 13 (2.5)

Father 3 (0.3) 0 (0.0) 3 (0.6)

Education Not completed primary 193 (19.2) 97 (21.1) 96 (18.5) 0.146

Primary 700 (68.9) 343 (71.0) 357 (68.8)

Secondary / higher 109 (10.9) 43 (8.9) 66 (12.7)

Has partner (married, cohabiting) 848 (84.5) 417 (86.2) 431 (82.9) 0.153

Partner education None 110 (13.0) 56 (13.4) 54 (12.5) 0.048

Primary 575 (67.8) 295 (70.7) 280 (65.0)

Secondary/higher 163 (19.2) 66 (15.8) 97 (22.5)

No partner 156 (−-) 67 (−-) 89 (−-)

Household living situation Nuclear family 636 (63.3) 301 (62.2) 335 (64.4) 0.463

Extended family 368 (37.7) 183 (37.8) 185 (35.6)

Number of children under 5 in household 1 478 (47.6) 201 (41.5) 277 (53.3) <.0001

2 405 (40.3) 203 (41.9) 202 (38.9)

3+ 121 (12.1) 80 (16.5) 41 (7.9)

Household income source Farming 678 (67.7) 358 (74.1) 320 (61.7) <.0001

Self-employ/informal (busi-
ness, laborer)

254 (25.3) 99 (20.5) 155 (29.9)

Formal (professional) 38 (3.8) 14 (2.9) 24 (4.6)

No work 32 (3.2) 12 (2.5) 20 (3.9)

Missing 2 (−-) 1 (−-) 1 (−-)

Number of assets (bicycle, motorcycle, car/truck, animal 
plough, tractor/tiller, television, computer/tablet)

None 235 (23.4) 120 (24.8) 115 (22.1) 0.073

1–2 692 (68.9) 319 (65.9) 373 (71.7)

3–7 77 (7.7) 45 (9.3) 32 (6.2)
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arm at endline. The median parenting stress index score 
ranged from 70 to 72 across arms and time periods, and 
the proportion scoring above the cut-off (> 90) for high 
parenting stress was 19.0% (RM) and 20.2% (RMV-ECD) 
at baseline. This decreased slightly in both arms to 15.7 
and 11.7% at endline. Most caregivers had no depressive 
or anxiety symptoms. Discipline scores, standardized 
to a scale of 0–1, may be interpreted as the proportion 

of caregivers who reported “yes” to one or more items 
within the subscale. Non-violent discipline practices 
were the most common and severe physical discipline 
was the least common type of discipline practiced. Vio-
lent and non-violent discipline subscale scores increased 
over time and in both arms, although this increase was 
confounded by child’s age (data not shown). At endline, 
the RM arm had statistically higher rates of psychological 

Table 2  Caregiver characteristics at baseline and endline, by study arm

a At endline, n = 14 and n = 31 missing from RM only and RMV-ECD groups, respectively
b All discipline item (n = 11) sub-scales are standardized to 0–1 scale. Violent (negative) discipline behaviors (n = 2) are described by the psychological (shouted/yelled; 
called names), physical (n = 4; shook, spanked, hit on bottom, hit arms/legs) and severe physical (n = 2; beat up, hit in head/face) subscales, and together make the 
study outcome discipline variable. The non-violent discipline subscale includes positive discipline behaviors (n = 3; gave something else; explained why wrong; took 
away privileges)

Baseline (n = 1004) Endline (n = 1004)

RM only (n = 484) RMV-ECD (n = 520) p-value RM only (n = 484) RMV-ECD (n = 520) p-value

N (%) or other, specified N (%) or other, specified

Caregiver’s index 
child age in months

Median (IQR) 12 (6, 16) 11 (6, 19) 0.299 26 (20, 31) 26 (21, 34) 0.132

Any under-5 years 
child in household 
had injury requiring 
medical care in past 
year

No 413 (85.3) 455 (87.5) 0.316 368 (76.0) 418 (80.7) 0.073

Yes 71 (14.7) 65 (12.5) 116 (24.0) 100 (19.3)

Child has had 
expected number of 
under-5 clinic visits 
since birth

No 347 (71.7) 338 (65.0) 0.023 294 (60.7) 251 (48.3) <.0001

Yes 137 (28.3) 182 (35.0) 190 (39.3) 269 (51.7)

Parenting Stress 
Index (PSI) (36 items, 
possible range 
36–180)

Median (IQR) 72 (59, 86) 70 (57, 86) 0.486 72 (62, 83) 71 (59, 82) 0.135

PSI sub-scales (12 
items each; possible 
range 12–60)

Parental distress 28 (22, 36) 28 (21, 36) 0.837 26 (21, 32) 26 (21, 31) 0.468

Dysfunction 19 (14, 23) 19 (14, 24) 0.770 21 (16, 24) 20 (16, 23) 0.200

Difficult Child 24 (19, 29) 23 (18, 29) 0.064 25 (21, 30) 25 (20, 29) 0.060

PSI cutoff: > 90a No 392 (81.0) 415 (79.8) 0.637 396 (84.3) 432 (88.3) 0.065

Yes 92 (19.0) 105 (20.2) 74 (15.7) 57 (11.7)

PHQ Depressive 
symptoms

None (< 5) 355 (69.2) 335 (64.4) 0.108 312 (64.5) 306 (58.9) 0.184

Mild (5–9) 109 (22.5) 149 (28.7) 139 (28.7) 172 (33.1)

Moderate (10–14) 29 (6.0) 29 (5.6) 22 (4.5) 25 (6.7)

Moderate/severe 
(15–19)

6 (1.2) 6 (1.1) 7 (1.5) 4 (0.8)

Severe (20+) 5 (1.0) 1 (0.2) 4 (0.8) 3 (0.6)

GAD-7 Anxiety 
symptoms

None (< 5) 383 (79.1) 403 (77.5) 0.771 379 (78.3) 363 (69.8) 0.002

Mild (5–9) 84 (17.4) 100 (19.2) 84 (17.3) 141 (27.1)

Moderate (10–14) 10 (2.1) 12 (2.3) 17 (3.5) 12 (2.3)

Severe (15+) 7 (1.4) 5 (1.0) 4 (0.8) 4 (0.8)

Discipline subscalesb 
(mean, SD)

Psychological (2 
items)

0.31 (0.38) 0.31 (0.35) 0.687 0.48 (0.36) 0.37 (0.34) <.0001

Physical (4 items) 0.24 (0.27) 0.24 (0.29) 0.743 0.43 (0.31) 0.34 (0.32) <.0001

Severe physical (2 
(items)

0.02 (0.11) 0.03 (0.12) 0.509 0.07 (0.21) 0.08 (0.22) 0.941

Non-violent disci-
pline (3 items)

0.48 (0.38) 0.46 (0.39) 0.372 0.77 (0.28) 0.71 (0.30) 0.002
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(0.48) and physical discipline (0.43) practices com-
pared to the RMV-ECD arm (0.37 and 0.34 respectively; 
p < .0001).

Intervention exposure
Proxy and direct measures of intervention exposure are 
described in Table 3. Radio access was lower in the RM 
arm (44.2%) compared to the RMV-ECD arm (56.5%, 
p < .0001) at baseline and while access improved in both 
arms, the differential between the two arms became 
more pronounced at endline. Similarly, at endline, 54.7% 
of the RM arm reported hearing or recalling the ECD 
radio message compared to 74.6% of the RMV-ECD arm 
(p < .0001), though slightly more caregivers (66.6%) in the 
RM arm reported hearing the messages at least weekly, 
compared to the RMV-ECD arm (58.6%, p = .056).

At baseline, where the RMV-ECD arm had benefited 
from the Malezi I program, there was a slightly higher 

rate of receiving a CHW visit in the past year (11.5%) 
compared to the radio-only arm (5.6%, p = .002). Dur-
ing the intervention in the RMV-ECD arm, each CHW 
was assigned a median of five (IQR 4,7) caregivers to 
visit monthly during the intervention. From March 
to November 2020, a total of 4536 CHWs visits to 
assigned caregivers were completed during the inter-
vention period. Enrolled caregivers received a median 
of 8 (IQR 7, 9) visits during the intervention period and 
84% received six or more visits. At endline, in the RM 
arm where CHW home visits were not supported, 2.9% 
reported a CHW home visit compared to 94.6% of the 
caregivers in RMV-ECD arm (p < .0001).

Remaining measures demonstrate the relatively high 
rate of exposure to the ECD videos (87.3%) in the RMV-
ECD arm, though videos were more likely to have been 
seen recently at home visits rather than at facility visits.

Table 3  Measures describing potential and reported intervention exposure by study arm

a For subsequent analyses, exposure to radio messaging reclassified as not heard (0) vs. heard (1 = recall or not) due to small numbers in the heard/no recall category

Baseline (n = 1004) Endline (n = 1004)

RM only (n = 484) RMV-ECD
(n = 520)

p-value RM only (n = 484) RMV-ECD
(n = 520)

p-value

N (%) N (%)

Radio access None 279 (55.8) 226 (43.5) <.0001 238 (49.2) 139 (26.7) <.0001

Outside household 19 (3.9) 46 (8.8) 44 (9.1) 86 (16.5)

Within household 195 (40.3) 248 (47.7) 202 (41.7) 295 (56.7)

Malezi intervention radio mes-
sage recalla

Not heard 219 (45.3) 132 (25.4) <.0001

Heard but cannot recall 
content

23 (4.7) 27 (5.2)

Heard and recalled content 242 (50.0) 361 (69.4)

Frequency heard radio mes-
sage

Daily 81 (36.7) 88 (26.0) 0.056

Weekly 66 (29.9) 110 (32.6)

Monthly 45 (20.3) 88 (26.0)

< Monthly 29 (13.1) 52 (15.4)

Unknown 44 (−-) 50 (−-)

Last CHW visit Never 557 (94.4) 460 (88.5) 0.002 470 (97.1) 28 (5.4) <.0001

3+ months ago 10 (2.1) 11 (2.1) 9 (1.9) 97 (18.7)

1–3 months ago 11 (2.3) 33 (6.3) 4 (0.8) 208 (40.0)

< 1 month ago 6 (1.2) 16 (3.1) 1 (0.2) 187 (36.0)

Exposure to video ever, in 
home or facility

No 66 (12.7)

Yes 454 (87.3)

Exposure to videos in the 
home

Never 79 (15.2)

3+ months ago 135 (25.9)

1–3 months ago 146(28.1)

< 1 month ago 160 (30.8)

Exposure to videos in the 
facility

Never 302 (58.1)

3+ months ago 78 (15.0)

1–3 months ago 58 (11.1)

< 1 month ago 82 (15.8)



Page 9 of 15Antelman et al. BMC Public Health           (2023) 23:19 	

Intervention effects
We describe study outcomes in Table  4, first compar-
ing RM and RMV-ECD arms at baseline (columns 2–4) 
to show the likely effect of the Malezi I intervention 
occurring prior to this study. ECD knowledge, early 
stimulation practices and “good” scores on environ-
ment/household safety are at significantly higher lev-
els in the RMV-ECD arm compared to the RM arm at 
baseline; father engagement showed no difference and 
responsive care was lower in the RMV-ECD arm com-
pared to the radio-only arm at baseline.

The within-arm change in study outcomes from base-
line to endline estimates the “intent to treat” effect of 
each intervention (Table 4). The magnitude of pre-post 
change in the RM and RMV-ECD intervention groups 
are estimated within arm by the proportion of caregiv-
ers who scored above the cutoff point (“good”) at end-
line. Those who scored poorly at both baseline and 
endline, or who decreased from good (baseline) to poor 
(endline) are categorized as “poor” at endline.

For the RM arm, only ECD knowledge (27.7% at base-
line increasing to 33.6% at endline, p = .031) and environ-
ment/household risks (39.0% at baseline increasing to 
57.1% at endline, p < .0001) were significantly improved 
after the intervention (RM: columns 2,5,6). In the RMV-
ECD arm, all outcomes except environment/household 
risks significantly improved after the intervention with 
the largest change seen in ECD knowledge (increase of 
35.8%, p < .0001) and the smallest change seen in father 
engagement (increase of 6.7%, p = .015; RMV-ECD: col-
umns 3,7,8).

In Table  5, we show two adjusted logistic regression 
models on our study outcomes among caregivers from 
both study arms, examining the relative strength of asso-
ciation of the full RMV-ECD intervention compared to 
the RM intervention. The first model is adjusted for base-
line level of the outcome and child age and the second 
model adds other variables of interest.

In model I, caregivers in the RMV-ECD arm were 
more likely than caregivers in the RM arm to score well 
in ECD knowledge (AOR 4.90, 95%CI: 3.16, 7.59), early 

Table 4  Study outcomes at baseline, endline, and percent change by intervention arm

* Chi-square test of distributions of caregivers in MR and RMV-ECD arms at baseline (independent samples)

** McNemar’s test of caregiver pairs (dependent samples)

Description of study outcomes (cut-point for categorical variables is median and each item scores 1 point, unless otherwise specified):

• ECD knowledge: Number of known age-appropriate stimulation activities (6 items)

• ES practices: Proportion of age-appropriate stimulation activities done with child on a weekly basis (3 items for infants < 6 months; 6 items for 6+ months; 
standardized score to 0–1 scale)

• Father engagement: Number of activities father engaged in past week (6 items; cut-point at top tertile)

• Responsive care: Interviewer-observed responsive care behaviors (4 items, scoring 0–6 points)

• Environment/household safety: Interview-observed environmental or HH (inside/outside) risks (13 items)

Baseline (BL), n = 1004 Endline (EL), n = 1004

Column 2 3 4 5 6 7 8 9 10
RM only RMV-ECD p-value* 

(col 2 vs 3)
RM only p-value** 

(col 2 vs 5)
RMV-ECD p-value** 

(col 3 vs 
8)

N (%) N (%) N (%) % increase 
from BL

N (%) % increase 
from BL

Early child development knowledge
  Poor (< 2) 350 (72.3) 332 (63.9) 0.004 322 (66.4) + 5.9 0.031 146 (28.1) + 35.8 <.0001

  Good (2–6) 134 (27.7) 188 (36.1) 163 (33.6) 374 (71.9)

Early stimulation practices
  Poor (< 50%) 317 (65.4) 289 (55.6) 0.001 315 (65.1) + 0.4 0.886 241 (46.5) + 9.1 0.042

  Good (> 50%) 167 (34.5) 231 (44.4) 169 (34.9) 277 (53.5)

Father engagement
  Poor (< 2) 319 (65.9) 339 (65.2) 0.811 344 (70.9) −5.0 0.069 304 (58.5) + 6.7 0.015

  Good (2–6) 165 (34.1) 181 (34.8) 141 (29.1) 216 (41.5)

Responsive care
  Poor (< 5) 182 (50.1) 268 (62.2) 0.001 178 (50.4) −.0.3 0.866 193 (46.5) + 15.7 0.0002

  Good (5–6) 181 (49.9) 163 (37.8) 175 (49.6) 222 (53.5)

Environment/household safety
  Poor (> 0.3) 295 (61.0) 201 (38.7) <.0001 208 (42.9) + 18.1 <.0001 182 (35.0) + 3.7 0.213

  Good (< 0.3) 189 (39.0) 319 (61.3) 277 (57.1) 338 (65.0)
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stimulation (AOR 1.88, 95%CI: 1.36, 2.58), and father 
engagement (AOR 1.90, 95%CI: 1.45, 2.48), and a mar-
ginally significant protective association was found on 
environment risks. There was no observed association 
between the RMV-ECD arm and responsive care (AOR 
1.21, 95%CI: 0.78, 1.86). In model II, we identified addi-
tional covariates that were significantly associated with 
the study outcomes. The common predictor across sev-
eral study outcomes is parenting stress, where higher 
stress is associated with significantly lower likelihood 

of having good ECD knowledge (AOR 0.50, 95%CI: 
0.35, 0.71), father engagement (AOR 0.72, 95%CI: 0.52, 
0.99) and responsive care (AOR 0.31, 95%CI: 0.18, 0.54). 
Household assets (AOR 1.20, 95%CI: 1.01, 1.43) were 
associated with ECD knowledge and caregiver second-
ary education (AOR 2.33, 95%CI: 1.57, 3.61) was associ-
ated with early stimulation. Scoring higher (more likely) 
on the non-violent discipline score was associated with 
early stimulation (AOR 1.87, 95%CI: 1.58, 2.22) and 
father engagement (AOR 1.59, 95%CI: 1.34, 1.87); while 

Table 5  RMV-ECD compared to RM only intervention: Adjusted logistic regression models

a Among caregivers with a partner

Adjusted I – baseline status, child 
age

Adjusted II – add covariates

OR (95% CI) p-value OR (95% CI) p-value

Early child development knowledge
  RMV-ECD arm (ref: RM only) 4.90 (3.16, 7.59) <.0001 4.70 (3.07, 7.19) <.0001

  ECD knowledge score (0–6) at baseline 1.25 (1.17, 1.35) <.0001 1.24 (1.15, 1.33) <.0001

  Child age in months 1.01 (0.99, 1.03) 0.390 1.01 (0.99, 1.03) 0.498

  Assets (0–5) 1.20 (1.01, 1.43) 0.039
  Parent Stress Index > 90 (endline) 0.50 (0.35, 0.71) 0.0004
Early Stimulation practices
  RMV-ECD arm (ref: RM only) 1.88 (1.36, 2.58) 0.004 2.09 (1.54, 2.83) <.0001

  ES practices score (0–1) at baseline 3.17 (1.54, 6.54) 0.003 2.72 (1.42, 5.19) 0.004

  Child age in months 1.03 (1.00, 1.05) 0.031 1.02 (1.00, 1.05) 0.071

Caregiver education
   < Primary 1.00

  Primary complete 0.77 (0.50, 1.19) 0.234

  Secondary+ 2.33 (1.57, 3.61) 0.0002
  Non-violent discipline score (endline) 1.87 (1.58, 2.22) <.0001
Father engagea

  RMV-ECD arm (ref: RM only) 1.90 (1.45, 2.48) <.0001 2.26 (1.71, 2.99) <.0001

  Father engage score (0–6) at baseline 1.42 (1.31, 1.54) <.0001 1.43 (1.29, 1.58) <.0001

  Child age in months 0.99 (0.96, 1.01) 0.305 0.98 (0.95, 1.02) 0.307

  Parent Stress Index > 90 (endline) 0.72 (0.52, 0.99) 0.043
  Non-violent discipline score (endline) 1.59 (1.34, 1.87) <.0001
Responsive care
  RMV-ECD arm (ref: RM only) 1.21 (0.78, 1.86) 0.384 1.05 (0.69, 1.59) 0.821

  Responsive care scores (0–6) at baseline 1.05 (0.94, 1.15) 0.363 1.04 (0.93, 1.16) 0.478

  Child age in months 0.96 (0.93, 0.99) 0.003 0.96 (0.93, 0.99) 0.015

  Parent Stress Index > 90 (endline) 0.31 (0.18, 0.54) 0.0001
  Violent discipline score (endline) 0.88 (0.79, 0.97) 0.014
Environmental/household safety
  RMV-ECD arm (ref: RM only) 0.72 (0.51, 1.02) 0.064 0.77 (0.56, 1.43) 0.117
  Env/HH safety score (0–8) at baseline 1.01 (0.94, 1.08) 0.864 1.01 (0.93, 1.09) 0.881

  Child age in months 1.00 (0.97, 1.02) 0.709 1.00 (0.97, 1.03) 0. 933

  Lives in HH with extended family members 1.64 (1.32, 2.05) <.0001

  Injury requiring medical care, under-5 child in HH in past year 2.03 (1.51, 2.75) <.0001

  Child has had expected number of under-5 clinic visits since birth 0.77 (0.62, 0.96) 0.020
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a higher violent discipline score (psychological, physical 
and severe physical items) was associated with lower like-
lihood of responsive care (AOR 0.88, 95%CI: 0.79, 0.97). 
Factors associated with higher environment/household 
risks include living in an extended family household 
(AOR 1.64, 95%CI: 1.32, 2.05) and having a history of 
young child injury in the household (AOR 2.03, 95%CI: 
1.51, 2.75). Caregivers whose children had the expected 
number of clinic visits (for their age) were less likely to 
score above the cutoff for environment/household risks 
(AOR 0.77, 95%CI: 0.62, 0.96).

Discussion
In the full Malezi program intervention arm (RMV-
ECD) with radio messaging, trained facility providers, 
and CHW-provided CCD-based counseling at home 
and facility sessions using video job aids, caregivers sig-
nificantly improved in ECD knowledge, early stimulation, 
father engagement and responsive care, but there was no 
observed effect on reduced household environment risks. 
This suggests that a multilevel intervention has a greater 
association with study outcomes compared to a radio 
intervention with no additional health facility or com-
munity level engagement. Even after adjusting for base-
line levels of the study outcomes and child age, caregivers 
in the full intervention arm were two to four times more 
likely to score well on ECD knowledge and early stimu-
lation practice compared to caregivers in the radio-only 
arm. This finding is consistent with the recommendation 
that parenting interventions are most effective if they 
are integrated into existing health care systems coupled 
with provider training using an evidence-based curricu-
lum and job aids. It is also important to provide oppor-
tunities for parents to practice behaviors and learn from 
provider feedback, all of which were components of the 
full Malezi program intervention [4, 12, 14]. Incorporat-
ing home-based ECD support, as the full Malezi program 
did, has also been key to some of the most successful 
ECD interventions [7, 20, 23]. However, a recent trial in 
India showed no difference between a home- and facil-
ity (group)-based ECD intervention, concluding that the 
group-based intervention was significantly more afford-
able than the home-based intervention [43].

The combined intervention had the strongest associa-
tion with ECD knowledge, with equal but weaker rela-
tionships with early stimulation and father engagement, 
consistent with our conceptual model postulating that 
increased knowledge would partly, but not exclusively, 
drive parenting behavior change. One notable strength of 
this evaluation is the relatively high fidelity to the inter-
vention as demonstrated by our data on high coverage of 
monthly CHW visits to caregiver’s homes, and frequent 
supervisory support (findings to be published separately). 

Several real-world evaluations of interventions requir-
ing lay cadre to make home visits, particularly of pro-
grams implemented at scale [44], have faced challenges in 
ensuring coverage, intensity and quality of intervention 
delivery [45]. Another strength was the high follow-up 
rate of enrolled caregivers, with 94% follow-up, excluding 
those determined to have moved out of the area or died.

While we observed an improvement in responsive care 
in the combined intervention arm between baseline and 
endline, there was no change in the radio-only interven-
tion on responsive care, nor was there an observed asso-
ciation with the combined intervention compared to 
the radio-only intervention. We cautiously interpret this 
finding to mean that there is weak or no evidence that 
either intervention improved responsive care behaviors. 
While some randomized trials have been able to improve 
responsive stimulation [21], infant attachment, or the 
mother-infant relationship [19], many other studies have 
only reported effects on parenting knowledge and prac-
tices [18, 22, 23, 46]. The concept of responsive care may 
be difficult for lay cadre to teach. CHWs may not have the 
confidence or skills to addresses responsive care, espe-
cially if they are more comfortable discussing the impor-
tance of play, communication, and specific ways parents 
could increase child stimulation. In a systematic review 
of parenting/ECD interventions, Jeong et al. describe sev-
eral studies aiming to improve responsive care, and the 
methods used underscore the coaching intensity that 
may be required, with many employing recording of par-
ent-child interactions to highlight and discuss opportuni-
ties for responsive caregiving [11].

Media communication campaigns can positively 
impact a wide range of child survival oriented parent-
ing behaviors [25]. In Africa, given the widespread uti-
lization of radio, these approaches are seen as effective 
tools for disseminating health information and support-
ing health-promoting behaviors [27], although effects 
of media-based interventions on behavioral endpoints 
are generally small [47, 48]. In this study, the radio 
intervention alone was not linked to observed shifts in 
parenting behaviors, but it was linked to improved ECD 
knowledge among caregivers and household safety. 
This is an encouraging finding and suggests that invest-
ing in mass media to promote ECD messaging could 
be an affordable and broad-based intervention with 
small but potentially important effects on the popu-
lation, ideally reinforced through community-based 
health communications. Conversely, no reduction in 
household environment risks was observed in the com-
bined intervention group. This may be explained by the 
higher proportion of caregivers in the radio-only group 
having such risks at baseline compared to caregivers in 
the combined intervention group. It is possible that the 
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effect of the Malezi I program had already reduced risks 
among caregivers in the combined intervention group 
to a point where further reductions could be hard to 
achieve, while caregivers in the radio-only group were 
able to “catch up” after being exposed to radio messag-
ing about ECD and child safety measures.

The addition of a multi-media component to a com-
prehensive health system-based intervention makes this 
intervention unique and has likely contributed meaning-
fully to the overall changes observed in the full interven-
tion arm. The relatively small changes in the radio-only 
arm, compared with the larger changes seen in the full 
intervention arm suggest that media messages heard 
by caregivers need reiteration, explanation and practi-
cal coaching to be sufficiently reinforced to drive paren-
tal behavior change [12]. The ECD video job aids, which 
illustrated messages in a video shown by tablet, allowed 
the CHW to stop, highlight and replay sections of the 
video for discussion. The videos also helped with delivery 
of standardized and complete ECD messages, adherent to 
the CCD curriculum.

This study highlights the importance of two psychoso-
cial-behavioral factors -- parenting stress and discipline 
practices. Caregivers scoring above the cutoff for parent-
ing stress were significantly less likely to score well on 
ECD knowledge, father engagement and responsive care. 
A study from Ghana reported that stress was positively 
associated with depression among mothers with compa-
rable levels of parenting stress as in this study [41]. Par-
enting stress may be conceptualized as a state whereby 
the caregiver does not have the emotional capacity or 
skills to cope with the cumulative demands of parent-
ing leading to physical and emotional fatigue. Thus, 
parenting stress may deplete mental energy required to 
be emotionally supportive and provide developmental 
stimulation to the child. Studies show that higher parent-
ing stress is related to less nurturing behavior, decreased 
enjoyment and increased conflict/punitive practices [49]. 
However, higher levels of perceived service availability 
have been shown to mediate the relationship between 
parenting stress and child neglect [50].

Non-violent discipline practices were associated with 
increased likelihood of early stimulation and father 
engagement, while violent discipline practices were asso-
ciated with lower likelihood of responsive care. Discipline 
practices are a core parenting behavior and likely to be 
directly related to early stimulation and responsive care 
practices [51], although cultural differences in views of 
parental authority and respect for elders also shape disci-
pline practices [52]. Embracing positive instead of violent 
disciplinary practices is an important component of nur-
turing care: ensuring the child feels safe from emotional 
or physical abuse [53].

The Malezi program intervention did not include sub-
stantive messages or focused training of CHWs on how 
to support caregivers to positively discipline their child 
or cope with parenting stress, a notable content gap in 
many parenting interventions [11]. However, training 
providers to identify signs of high parenting stress or vio-
lent discipline practices, and to mentor caregivers more 
directly in positive discipline and managing stress, could 
have measurable effects on parenting behaviors and child 
development outcomes. One study found that peer-led 
group caregiver support intervention (12 fortnightly 
sessions) led to reduced depressive symptoms in moth-
ers [8], and depression is likely correlated with parenting 
stress. UNICEF is also now promoting caregiver mental 
health as a training module to accompany CCD inter-
ventions, called Caring for the Caregiver (https://​www.​
unicef.​org/​docum​ents/​caring-​careg​iver).

One limitation to this study was the reliance on self-
reported measures for early stimulation and (mostly 
maternal) primary caregiver-reported father engage-
ment. Similarly, while our responsive care measure was 
derived from observations during the interview, a more 
robust approach to data collection would have been to 
observe a standardized caregiver-child interaction ses-
sion. Another limitation is that while we measured dis-
cipline practices and parenting stress at baseline and 
endline, we chose to associate the endline measures with 
our study outcomes because they were more proximate 
to the caregiver’s recent behavior or state of mind. How-
ever, this means the observed associations are not estab-
lished as causal factors, and it is possible that parenting 
stress may be caused by lower ECD knowledge or limited 
practice of child stimulation behaviors. A third limitation 
is that this study focused outcome measures on the pri-
mary caregiver, even though it is widely understood that 
father’s engagement and extended family influencers are 
important factors in child-rearing norms and practices 
within households and the community. While the radio-
message component of our interventions was broad-
based, designed to target all potential caregivers, the 
focus of the CHWs was mostly on the primary caregiver, 
who was almost always the biological mother. Finally, 
this study was designed as a program evaluation with a 
relatively short intervention period. Thus, we intention-
ally focused on proximate outcomes -- parenting knowl-
edge and behaviors -- rather than child development 
outcomes.

Conclusions
This study represents a rigorous real-world program 
evaluation of an ECD project in Tanzania. An interven-
tion that includes mass media, educational video con-
tent and CHWs who counsel and mentor caregivers in 

https://www.unicef.org/documents/caring-caregiver
https://www.unicef.org/documents/caring-caregiver
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their homes and at health facilities was associated with 
significant improvements in ECD parenting knowl-
edge and behaviors but a relationship with responsive 
care could not be established. A broader-based mass 
media-only approach, using radio messaging, will likely 
support improved ECD knowledge and reduced envi-
ronment/household risks. The role of parenting stress 
and caregiver approaches to discipline were identified 
as key factors associated with ECD knowledge, early 
stimulation, father engagement and responsive care. 
Community-based parenting interventions target-
ing even the youngest children of 0–3 years could be 
improved by incorporating more messaging and car-
egiver coaching in positive discipline and managing 
parental stress. Future program design could also bene-
fit from research that inquires more deeply into fathers’ 
roles in creating a nurturing and safe environment for 
children.
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