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abstractOBJECTIVES: We conducted a cluster-randomized trial of an enhancement to an existing
parenting program in rural Colombia (called the Family, Women, and Infancy Program
[FAMI]), and found benefits to parenting practices and child development. In this study, we
examine the effects of the enhancement on the quality of intervention implementation and
examine associations between quality and child and maternal outcomes.

METHODS: In Colombia, 340 FAMI mothers in 87 towns were randomly assigned to quality
enhancement through the provision of structured curricula, play materials, and training and
supervision from professional tutors, or to control (no enhancement). Children aged
<12 months were enrolled (N5 1460). A subsample of 150 FAMI mothers (83 intervention,
67 control) in 29 towns (17 intervention, 12 control) participated in the assessment of the
quality of group parenting sessions through independent observation. Child development and
parenting practices were measured at endline (10.5 months after baseline).

RESULTS: In intention-to-treat analyses, we found significant benefits of intervention for the
observed quality of group sessions (1.67 SD [95% confidence interval, 1.23–2.11]). An SD
increase in session quality predicted an increase in treatment mothers’ attendance of 4.68
sessions (95% confidence interval, 1.37–7.98). Session quality partially mediated the effect of
the intervention on parental practices and child development.

CONCLUSIONS: Enhancing an existing parenting program led to large benefits to the observed
quality of intervention implementation. Quality was associated with increased maternal
engagement, parenting practices, and child development. The observational measure of
quality has potential to promote and maintain quality at scale.
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There is a strong evidence base
showing early childhood parenting
programs benefit child development
in low- and middle-income countries
(LMICs).1 The challenge is to extend
the reach of these programs.2,3 An
essential component of scaling
evidence-based interventions is to
sustain quality implementation.4

Quality implementation of parenting
programs encompasses structural
attributes, including dosage and
content, and process elements, which
refer to how the intervention is
delivered and the nature of the
interactions between the facilitator,
mothers, and children.5,6 To promote
high-quality services at scale, we need
measuring tools that are reliable,
low-cost, and associated with metrics
of program success. Although
structural quality is relatively easy
to measure using checklists and
program records, few process quality
measures have been validated in
early childhood development (ECD)
parenting programs in LMIC.5,7,8

Furthermore, the available quality
measures are mostly designed
for home-visiting rather than
group-based ECD parenting
interventions.

In semiurban and rural areas of
Colombia, the Family, Women, and
Infancy Program (FAMI) provides
training and support for economically
disadvantaged pregnant women and
parents of children up to 2 years of
age. The FAMI is delivered through
group sessions held 2 to 4 times per
month and monthly home visits
by FAMI mothers who are
paraprofessional women from the
local community. It is publicly funded
and, on average, costs US$318 per
child per year. We designed
enhancements that included
structured curricula, adapted from
Reach Up9 and from a previous
adaptation to the Colombian
context,10 and training and ongoing
supervision for FAMI mothers by
tutors hired by the research team. In

a cluster-randomized trial, we found
benefits from these enhancements
to child cognitive development (effect
size [ES], 0.16) and to stimulation
in the home (ES, 0.34).11 In a
complementary qualitative evaluation,
participants reported that the
techniques used to deliver the content
(eg, demonstration, practice, positive
feedback) and the interactive nature
of the sessions promoted engagement
and learning.12

In this study, we designed an
observational measure of the process
quality of group parenting sessions.
We used the measure in a subsample
of FAMI mothers from the cluster-
randomized trial to evaluate (1) the
effect of the intervention on session
quality, and (2) associations between
session quality and parent and child
outcomes.

METHODS

Study Design and Participants

For the larger study,11 we conducted
a 2-arm cluster-randomized control
trial in 3 districts in rural Colombia. A
total of 87 towns participated in the
study: 46 intervention, 41 control.
Town was the unit of randomization
to prevent contamination among
FAMI mothers. All FAMI mothers
within each town participated in the
study for a total of 340 (Fig 1). The
mean (SD) beneficiaries per FAMI
mother were 11.6 (2.8), comprising
9.5 (2.9) children aged <2 years and
2.1 (1.7) pregnant women. Within
each unit, we enrolled all children
aged <12 months at baseline in the
evaluation sample to give a total of
1456 children (Fig 1). We selected
children aged <12 months to
maximize the potential time of
exposure to our intervention before
children outgrew the FAMI at age 2.
At posttest, 319 (93.8%) FAMI
mothers (160 intervention, 159
control) and 1335 children (91.4%)
(628 intervention, 707 control) were
evaluated (Fig 1).

For this study, we selected a
subsample of towns to participate in
the assessment of the quality of the
group sessions through observation.
The subsample was not randomly
selected; rather, it was selected for
logistical reasons and includes
towns with more FAMI mothers and
those that permitted a shorter
fieldwork route to optimize the
number that could be included
within the cost constraints of the
study. The subsample was drawn
from 29 out of 87 towns (17
intervention, 12 control). A total of
150 FAMI mothers (83 intervention,
67 control) with 642 children in the
evaluation sample (347 intervention,
295 control) were included in this
subsample.

Participants were recruited into the
study, and baseline measurements
conducted between August and
November 2014. Video recordings of
parenting group sessions took place
between July and December 2015,
beginning 5 to 7 months after the
start of intervention implementation.
Posttest measurements were collected
between April and July 2016. Written
informed consent to participate in the
study was obtained from FAMI
mothers and beneficiary mothers by
survey staff at baseline, before the
observational assessments, and at
endline. No participants refused to
participate. The study protocol was
approved by the Universidad de los
Andes ethics committee (No. 287/
2014) and the University College
London ethics committee (No. 2168/
011). The trial registration number is
ISRCTN93757590.

Intervention

The enhancement to the FAMI in the
intervention group consisted of 4
main components:

1. 2 structured curricula: 1 for home
visiting and 1 for group sessions;
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Allocated to control: n = 47 towns.

Towns excluded before interventionb : n = 9

Included from randomly ordered listc: n = 3

________________________________________

41 towns in control group

169 FAMI mothers (mean [SD]: 4.1 [2.2] per town)

758 childrend (mean [SD]: 4.5 [1.9] per FAMI mother)

Allocated to intervention: n = 49 towns.

Towns excluded before interventionb: n = 10

Included from randomly ordered listc: n = 7

________________________________________

46 towns received treatment

171 FAMI mothers (mean [SD]: 3.7 [2.4] per town)

702 childrend (mean [SD]: 4.1 [1.9] per FAMI mother)

96 towns were included to optimize 

proximity between towns in each clustera

96 towns stratified by district, population size, and presence of other

similar public parenting program and randomly assigned

135 towns from 3 districts eligible for participation

(ie, population <40000, at least 2 FAMI mothers, <1 other similar public parenting

17 townse

83 FAMI mothers (mean [SD]: 4.9 [2.3] per town)

347 childrend (mean [SD]: 4.2 (1.9) per FAMI mother)

12 townse

67 FAMI mothers (mean [SD]: 5.1[3.0] per town)

295 childrend (mean [SD]: 4.4 [1.9] per FAMI mother)

a According to power calculations, only 96 towns were needed for the study. We excluded 39 municipalities because the remaining 96 allowed shorter routes

for training and supervision of FAMI mothers. b Once in the field for data collection, we realized some towns did not have any FAMI mothers because they had

made the transition to other public parenting programs (Modalidad Familiar). c Towns in the list of 39 towns excluded initially from the sample, were randomly

ranked and used as replacements. However, we did not have enough replacement towns in all randomization strata. d Children in the evaluation sample only.
e Towns included in the video sample, towns were selected for logistical reasons to maximize observations given time and resource constraints. f Logistical 

reasons include (i) being unable to go to all FAMI mothers in a town because of time constraints; (ii) FAMI mothers were running concurrent group sessions

being unable to videotape both; (iii) technical issues with the video's audio recording. In the video sample, 25 children in treatment arm (20 not located, 5 moved

out of district) and 15 in the control arm (13 not located, 2 moved out of district) were lost to follow-up.

Average 10.5 months

intervention

implementation

Observational Sample

Posttest measurements completed with:

46 towns, 160 FAMI mothers (mean [SD]: 3.6 [2.3] per town)

628 childrend (mean [SD]: 3.7 [1.8] per FAMI mother)

Posttest measurements completed with:

41 towns, 159 FAMI mothers (mean [SD]: 4.1 [2.1] per town)

707 childrend (mean [SD]: 4.1 [1.8] per FAMI mother)

Lost to evaluation:

- 11 FAMI mothers (2 not located,

5 refusals, 5 moved out of district)

- 74 children (51 not located, 4

refusals, 19 moved out of district)

Lost to evaluation:

- 10 FAMI mothers (1 not located,

4 refusals, 5 moved out of district)

- 51 children (35 not located, 16

moved out of district)

17 towns

75 FAMI mothers (mean [SD]: 4.4 [2.0] per town)

317 childrend (mean [SD]: 4.2 [2.0] per FAMI mother)

8 FAMI mothers eligible but unavailable because of 

logistical reasonsf

12 towns

55 FAMI mothers (mean [SD]: 4.2 [2.5] per town)

247 childrend (mean [SD]: 4.5 [2.0] per FAMI mother)

12 FAMI mothers eligible but unavailable because of 

logistical reasonsf

16 towns

62 FAMI mothers (mean [SD]: 3.9 [1.8] per town)

261 childrend (mean [SD]: 4.2 [1.9] per FAMI mother)

21 FAMI mothers eligible but unavailable because of 

logistical reasonsf

12 towns

44 FAMI mothers (mean [SD]: 3.6 [3.0] per town)

190 childrend (mean [SD]: 4.3 [1.9] per FAMI mother)

23 FAMI mothers eligible but unavailable because of 

logistical reasonsf

16 towns

67 FAMI mothers (mean [SD]: 4.2 [1.9] per town)

291 childrend (mean [SD]: 4.3 [1.8] per FAMI mother)

16 FAMI mothers eligible but unavailable because of 

logistical reasonsf

12 towns

53 FAMI mothers (mean [SD]: 4.1[2.5] per town)

229 childrend (mean [SD]: 4.3 [1.9] per FAMI mother)

14 FAMI mothers eligible but unavailable because of 

logistical reasonsf

Treatment

Observational Sample

Treatment Control

Eligible

Round 1

Round 2

12 townse

Eligible

12 towns

Round 1

12 towns

Round 2

12 towns

Round 3

FIGURE 1
Trial profile.
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2. developmentally appropriate and
low-cost play materials (eg, picture
books, puzzles, homemade toys);

3. nutritional education and a food
package; and

4. training and supervision by
professional tutors trained by the
research team.

Tutors were responsible for an
average of 5 towns and 19 FAMI
mothers and conducted an average
of 3.5 weeks and 85 hours of
training with the FAMI mothers in
each town. The training involved
demonstration and practice in
how to conduct the group

sessions, how to engage mothers
and children in play and language
activities, toy-making, and how to
promote sensitive, responsive
parenting practices. Tutors also
provided ongoing supportive
supervision to FAMI mothers through
field visits, including attending 1
group session and 1 home visit every
4 to 6 weeks. The intervention lasted
for an average of 10.4 months.
Further details of the intervention are
given in Appendix 1 in Supplemental
Information. FAMI mothers in towns
assigned to the control group
continued with services as usual. We
recorded attendance at group sessions
in the intervention group only.

Measurements

Data were collected by an
independent organization, IQuartil,
with training from study
researchers.

The primary outcome in this study is
the process quality of the parenting
sessions. Group parenting sessions
were recorded using a camera on a
tripod without a camera operator.
Filming took place over 3 rounds
with 4 to 6 weeks between each visit.
Videos were coded by an independent
masked observer using an
observational schedule that combined
counts of FAMI mothers’ use of praise
and efforts to promote mothers’
participation (7 items) with 4 rating

TABLE 1 Description of the Observational Instrument

Construct Questions Coding Score

Count variables
Praise: FAMI mother praises
the mothers and children.

FAMI mother praises beneficiary mothers.
FAMI mother praises infants.
FAMI mother praises the group.
FAMI mother says good things about the children to

beneficiary mothers.

Event sampling used to code
each praise statement

Count variable: sum of all
items

Promoting participation:
FAMI mother encourages
mothers’ contributions to
the group session.

FAMI mother expands on beneficiary mothers’
contributions.

Beneficiary mothers participate in the session.
FAMI mother asks open-ended questions.

Rating scales
Demonstrations: FAMI
mother demonstrates
activities with mothers
and children.

FAMI mother demonstrates activities.
Clarity of demonstrations

5-point rating scale:
1 5 inadequate
3 5 adequate
5 5 excellent

Mean score of 2 items

Practice: FAMI mother
provides opportunities
for mothers to practice
activities introduced in
the session.

Beneficiary mothers practice activities.
FAMI mother supports beneficiary mothers while practicing.
FAMI mother gives sufficient time for beneficiary mothers to

practice the activities.

5-point rating scale:
1 5 inadequate
3 5 adequate
5 5 excellent

Mean score of 3 items

Atmosphere: FAMI mother
creates a welcoming,
supportive, engaging, and
collaborative atmosphere
during the session

Seating arrangement facilitates collaborative approach.
FAMI mother sits at the same level as beneficiary mothers

and infants.
FAMI mother gives positive affirmations to beneficiary

mothers and infants.
FAMI mother involves beneficiary mothers (using a

collaborative and participatory approach).
FAMI mother uses beneficiary mothers’ names.
FAMI mother uses infants’ names.
Beneficiary mothers answer questions and share information

and ideas.

5-point rating scale:
1 5 inadequate
3 5 adequate
5 5 excellent

Mean score of all 7 items

Fun and enjoyment:
Evidence of enjoyment by
beneficiary mothers,
infants, and FAMI mother

Sufficient toys for all the infants
Toys are available for infants for the entire session.
Beneficiary mothers enjoy the session (show positive affect).
Infants enjoy the session (laugh, smile, play).
FAMI mother enjoys the session (shows positive affect).

5-point rating scale:
1 5 inadequate
3 5 adequate
5 5 excellent

Mean score of all 5 items

See Appendix 3 in Supplemental Information for the observational tool used in this study.
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scales: (1) demonstration (2 items),
(2) practice (3 items), (3) atmosphere
(7 items), and (4) fun and enjoyment
(5 items) (Table 1). Further details of
the observational instruments used
are given in Appendix 3 in
Supplemental Information. The
categories were designed to include
the core delivery components of
Reach Up, adapted for the group
setting and suitable for use with
video recordings. All videos were
coded over a 3-month period after
posttest measurements were
completed, when all videos were
available. Training for the observer
was conducted over
2 weeks: 1 week of initial training
followed by 1 week of interobserver
reliabilities. We randomly selected
15% of videos from each round of
filming and conducted ongoing
interobserver reliabilities every week.
Interobserver reliabilities (intraclass
correlation coefficients) were mean
(SD) 5 0.93 (0.06), with a range of
0.86–1.0 (Supplemental Table 4). All
subscales had good internal consis-
tency (Cronbach’s a mean
[SD] 5 0.85 [0.09], with a range of
0.69–0.97) (Supplemental Table 5).

We also examined whether quality of
the group sessions was associated
with child development and parenting
practices, 2 outcomes that showed
significant benefits in our impact
evaluation.11 Child development was
measured at posttest only using the
Bayley Scales of Infant and Toddler
Development, Third edition
(Bayley-III).13 We use a composite of
child cognition, receptive and
expressive language, and fine and
gross motor development in the
analyses.11 We measured parenting
practices at baseline and posttest
using the UNICEF Family Care
Indicators (FCI).14 The FCI measures
the variety of play materials in the
home and the extent to which adults
in the home engaged the child in play
activities over the past 3 days.

Randomization and Blinding

Towns were randomized before
baseline assessments using a random
number generator in Stata-13.
Participants and intervention staff
could not be masked to treatment
status. The observer, testers, and
interviewers were masked to group
assignment. However, the observer
could have potentially inferred
treatment status from activities
during group sessions because
intervention FAMI mothers used a
structured curriculum. In addition,
mothers may have talked about
the intervention with testers/
interviewers during endline
assessments.

Statistical Analysis

The observational sample consisted of
150 FAMI mothers (83 intervention,
67 control) with at least 1 video
recording. Minimum detectable effects
were computed using an intracluster
correlation coefficient of 0.25. With an
average of 5 FAMI mothers per town
and 68 FAMI mothers in each group,
we could detect a difference in the
quality of the group session of 0.70
SD with 80% power at the 5%
significance level.

For the analyses, we first present
intention-to-treat (ITT) effects
between the treatment and control
group on the observed quality of
group sessions. We calculated the
average of the quality measures
(ie, sum of the count variables and
4 rating scales), prorated to 30
minutes of observation, across the
number of observations available for
each FAMI mother. Exploratory
factor analysis gave 1 factor
(Supplemental Table 6); factor
scores were used in the analyses.
SEs were clustered at the town level,
and 2-sided P values were calculated
by using t tests. We controlled for
covariates to improve precision; in
particular, the baseline FAMI
mother’s years of experience, years
of education, level of depressive

symptoms, verbal ability, early child-
hood certificate, district fixed effects,
and total number of videos. Missing
covariates were replaced by sample
means.

We then conducted a mediation
analysis of the quality of group
sessions on the impacts of the
intervention on child development
(Bayley-III) and parenting practices
(FCI). We compared the total ITT
effect on the outcome variable with
the ITT effect when the mediator
was included. We estimated these
analyses at the child level, clustered
SEs at the FAMI mother level,
calculated 2-sided P values using
t tests, controlled for the same
covariates as before, and included
child’s age, sex, and tester fixed
effects. We tested the statistical
significance of the indirect effect
(IE) using Preacher and Hayes’
approach.15

In supplementary analyses, we
investigated whether session quality
predicted child development and
parenting practices in treatment and
control groups separately.

Finally, we used a Poisson regression
to estimate the association between
participant attendance to group
sessions and the quality of sessions
in the treatment arm only. We
presented average marginal effects.
We estimated these analyses at the
child level, clustered SEs at the FAMI
mother level, calculated 2-sided P
values using t tests, and controlled for
the same covariates as before.

RESULTS

Analyses were conducted on all 150
FAMI mothers included in the
observational sample and children
with completed follow-up testing in
the observational sample, with a
total of 585 for the Bayley-III and
602 for parental practices in 29 towns
(Fig 1). Losses were balanced across
groups (Supplemental Table 7). The
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only differences between the
observational sample and the total
sample were a higher proportion of
FAMI mothers with an early child-
hood certificate (87% vs 76%, P 5 .01)
and higher maternal education (9.00
years versus 8.62, P 5 .03) in the
observational sample (Supplemental
Table 8). We control for these differ-
ences in the analyses. Eighteen FAMI
mothers were video recorded once,

57 were recorded twice, and 75 were
recorded 3 times, with a similar num-
ber of video recordings available per
FAMI mother across study groups
(Table 2), and few differences in
sample characteristics depending on
the numbers of video observations
conducted (Supplemental Table 9).
There were no significant differences
in session quality of FAMI mother
with 1, 2, and 3 videos, and no

differences across rounds for FAMI
mothers with 3 videos (Supplemental
Tables 10 and 11).

Table 2 shows baseline characteristics
across intervention and control
groups in the observational sample.
Only maternal verbal ability was
significantly different across groups,
with higher scores in the treatment
group. We control for this in the

TABLE 2 Observational Sample Characteristics at Baseline and Follow-Up by Treatment Arm

Intervention Control P

Baseline characteristics
Panel A: FAMI mother characteristics N 5 83 N 5 67

FAMI mother’s age, y, mean (SD) 43.66 (9.52) 42.00 (9.63) .36
FAMI mother’s y of schooling, mean (SD) 13.24 (1.60) 13.57 (1.98) .48
FAMI mother’s y of experience, mean (SD) 12.62 (8.33) 13.64 (8.84) .47
Early childhood certification, n (%) 69 (83) 61 (91) .26
PPVT (raw score), mean (SD) 30.69 (11.07) 25.37 (11.03) .09
Depressive symptoms (CES D-10), n (%)a 14 (18) 5 (7) .06

Panel B: characteristics of FAMI mother’s group N 5 83 N 5 67
Number of children aged between 0 and 12 mo, mean (SD) 4.75 (1.87) 4.85 (2.31) .87
Number of pregnant mothers, mean (SD) 1.82 (1.36) 2.01 (1.61) .53
Number of meetings (last mo), mean (SD) 5.72 (5.57) 4.45 (3.13) .37
Number of home visits (last mo), mean (SD) 11.98 (5.72) 14.79 (8.65) .24
Activities’ planning time (h per wk), mean (SD) 4.72 (3.20) 5.84 (6.18) .29

Panel C: child characteristics N 5 347 N 5 295
Age in mo, mean (SD) 5.88 (3.28) 5.41 (3.31) .15
Male, n (%) 173 (50) 153 (52) .65
Low birth weight, n (%) 30 (9) 22 (7) .63
Stunting, n (%) 27 (8) 42 (16) .15

Panel D: household characteristics N 5 347 N 5 295
Maternal y of schooling, mean (SD) 8.88 (3.41) 9.14 (3.11) .50
Maternal age, y, mean (SD) 25.89 (6.76) 26.78 (6.34) .13
Maternal PPVT (raw score), mean (SD)b 23.22 (8.82) 19.22 (7.56) .04
Father present, n (%) 243 (70) 222 (75) .25
Household in poverty, n (%)c 202 (59) 174 (62) .73
Quality of the home environment (FCI), mean (SD) 0.12 (0.94) 0.00 (0.90) .46

Follow-up characteristics
Panel E: video observations characteristics N 5 83 N 5 67

Number of observations .10
1 video, n (%) 9 (11) 9 (13)
2 videos, n (%) 26 (31) 31 (46)
3 videos, n (%) 48 (58) 27 (40)

Number of different child age ranges present (0–5 mo, 6–11 mo,
12–24 mo), median (SD)

1 (0.63) 2 (0.65) .12

Number of children present, mean (SD) 3.55 (1.21) 3.93 (1.91) .39
Duration of observations (min), mean (SD) 36.21 (10.82) 36.96 (10.50) .72

Panel F: quality of sessions N 5 83 N 5 67
Sum count variables, mean (SD) 64.11 (23.96) 23.83 (13.86) <.001
Mean demonstration over all observations, mean (SD) 4.63 (0.73) 3.06 (1.44) <.001
Mean practice over all observations, mean (SD) 4.57 (0.70) 3.16 (1.28) <.001
Mean atmosphere over all observations, mean (SD) 4.48 (0.62) 3.08 (0.76) <.001
Mean fun over all observations, mean (SD) 4.55 (0.60) 3.54 (1.04) <.001

CES D-10, Center for Epidemiologic Studies Depression Scale; PPVT, Peabody Picture Vocabulary Test.
a Three FAMI mothers in the intervention arm have missing data in the Center for Epidemiologic Studies Depression Scale because of incomplete baseline survey.
b Spanish version of the Peabody Picture Vocabulary Test, a proxy for maternal IQ.
c Indicator variable that equals 1 if the household’s total income is below the poverty line in 2014 (US$50 person per month). We present 2-sided P values in column 3. Although
for continuous and indicator variables we calculated P values using t tests, for categorical variables (with >2 categories), we used a Pearson’s v2 test.
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analyses on child and maternal
outcomes.

On average, each video recording
was 36 minutes long, with similar
duration across groups. FAMI
mothers in the intervention group
scored higher on all subscales
(Table 2). In ITT analyses, we found
that the intervention significantly
improved the quality of group
sessions with an ES of 1.67 SD (95%
confidence interval [CI], 1.23–2.11)
(Table 3). The intervention had an
effect of 0.27 SD (95% CI, 0.05–0.49)
on child development (Bayley-III
composite score) and 0.26 SD
(95% CI, 0.08–0.45) on parental
practices (FCI) in the observational
sample (Table 3). After including
session quality into the model, we
found that session quality partially
mediates the effect of the intervention
on child development (IE, 0.12; 95% CI,
�0.01 to 0.25) and parental practices
(IE, 0.13; 95% CI, 0.00–0.25) (Table 3).
When analyzing treatment and control
groups separately, associations
between session quality and child and
parent outcomes were evident in the

control group only (Supplemental
Tables 12).

Finally, an SD increase in the quality
of the group parenting sessions
predicted an increase on treatment
mothers’ attendance of 4.68 sessions
(95% CI, 1.37–7.98) (Table 3).
Mothers’ attendance predicted child
and maternal outcomes: for every
10 group sessions attended, child
Bayley test scores increased by 0.10
SD and parental practices increased
by 0.04 SD (Supplemental Table 13).

In Appendix 2 in Supplemental
Information, we present disaggregated
analyses using the individual subscales.

DISCUSSION

In this study, we found that
enhancing an existing government
parenting program in Colombia
(through provision of structured
curricula, play materials, and
training and supervision for program
facilitators) led to significant benefits
to the process quality of group
parenting sessions measured through
independent observation. The quality
of the group parenting sessions

partially mediated the effect of the
intervention on parenting practices
and child development. We also
report a positive association between
quality and treatment mothers’
attendance at the group sessions;
higher attendance was also associated
with greater benefits to child
development and parenting practices.
We have previously reported that
benefits to parenting practices
mediated the effect of the intervention
on child development.11 These results
suggest a pathway from high-quality
implementation to maternal engagement
to benefits to parenting practices, leading
to benefits to children’s development,
which is consistent with mechanisms of
action underpinning ECD parenting
interventions.17

Previous studies have demonstrated
that ongoing training and
supervision improve the quality of
implementation of ECD parenting
programs over time, in both home-
visiting programs18 and group
parenting sessions.19 In this study,
video recordings of group sessions
were conducted after �6 months of
implementation, and even within

TABLE 3 Treatment Effect on the Quality of Group Sessions and Mediation Analysis

Dependent Variable
Quality of Group Sessions

Factor Score
Bayley-III
Factor

Bayley-III
Factor

Parental Practices
(FCI)

Parental Practices
(FCI)

Number of Group
Sessions Attended

(1) (2) (3) (4) (5) (6)
Independent variables
Treatment 1.67 0.27 0.15 0.26 0.14 —

95% CI (1.23–2.11) (0.05–0.49) (�0.10 to 0.41) (0.08–0.45) (�0.08 to 0.35) —

P [<.001] [0.02] [0.24] [0.006] [0.22] —

Quality of group sessions factor score — — 0.09 — 0.10 4.68
95% CI — — (�0.01 to 0.19) — (0.01–0.19) (1.37–7.98)
P — — [.07] — [.04] [.006]

Observations 150 585 585 602 602 347
IE — — 0.12 — 0.13 —

95% CI — — (�0.01 to 0.25) — (0.00–0.25) —

P — — [.08] — [.04] —

Estimated coefficients in columns 1 to 5 are expressed in SDs of the control group. Estimates in column 1 are at the FAMI mother level; columns 2 to 6 are at the child level. Al-
though in columns 1 to 5, the sample includes all FAMI mothers with at least 1 video, in column 6, we restricted the sample to the intervention group, because we do not have in-
formation on attendance for the control group. In the treatment group, 101 of 347 (29.1%) attended 0 sessions; the median number of sessions attended was 17; the maximum
number of sessions was 42. A family could have attended a maximum of 44 weekly group sessions during the study period. Estimates controlled for the baseline FAMI mother’s
years of experience, years of education, level of depressive symptoms by the Center for Epidemiologic Studies Depression Scale, verbal ability using the Spanish version of the
Peabody Picture Vocabulary Test, early childhood certificate, district fixed effects, and the total number of videos. Columns 2 to 5 also include interviewer fixed effects. The P val-
ues are 2-tailed conventional P values. CIs were constructed by using conventional critical values for individual hypotheses. The intracluster correlation coefficient for the primary
outcome (quality of group sessions factor score) was 0.24. Missing data in control variables were replaced by sample means. We explored alternative imputation strategies for
missing values (ie, replacement with sample median and regression imputation). Results are robust to these alternative approaches. To test the statistical significance of the IE,
we follow Preacher and Hayes (2008)15 and bootstrapped the IE with 2000 replications to compute the P value. Results are robust to using the test of the joint significance, as de-
scribed by MacKinnon et al (2002).16 —, variable or statistic not included in the regression.
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this relatively short time frame, we
found large benefits to the quality of
the sessions.

The findings that the group-session
quality was associated with mothers’
attendance, parenting practices, and
child development provide empirical
evidence for the importance of the
behavioral techniques used in
intervention delivery. These behaviors
include using participatory, interactive
methods, active learning techniques,
making sessions fun, and promoting
positive relationships. These factors
have been identified as enablers to
effective implementation in previous
qualitative and implementation
studies.18,20–22 However, few studies
have examined empirical associations
between the quality of implementation
of ECD programs and child and
maternal outcomes in LMIC. In Kenya,
higher-quality implementation of
group sessions, as rated by program
supervisors, was associated with
higher maternal attendance and higher
levels of stimulation in the home. No
associations were found with child
development.19 In Peru, observational
assessments of the quality of home
visits conducted within a large-scale
ECD program were significantly
associated with child development on
the Ages and Stages Questionnaire
(ES, 0.15–0.25) but not on the Bayley
test (ES, 0.003–0.07).7 In both studies,
analyses were conducted in the
intervention group only. When
disaggregating by group, we found
positive association between session
quality and outcomes in the control
group only. This may be because of
insufficient variability within the
treatment group (>80% of intervention
FAMI mothers scored >4 out of a
maximum of 5 on the rating scales),
suggesting that, with the initial training
and ongoing coaching provided
throughout the intervention period, a
high and fairly uniform level of
implementation quality was achieved.
There may also be a threshold which
could serve as a benchmark in

program monitoring. In this study,
training and support were provided by
tutors hired by the research team. In
the future, it will be important to test
whether it is possible to maintain
implementation quality using the
government supervisors of the FAMI
program, or whether additional child
development supervisors are required.

The finding of positive associations
between session quality and
outcomes in the control group
suggest that the observation tool,
although informed by Reach Up
methods, could be a useful measure
of quality in general, not only for
interventions based on Reach Up.
Use of the observation tool could
be incorporated into ongoing
supervisory visits, which would
guide program supervisors in
providing appropriate feedback and
support to facilitators during each
visit, and would provide timely data
on implementation quality, and
thus inform wider training needs.
However, the tool would likely need
to be supplemented with some
program-specific checklists that
record aspects related to the
content.

The study’s strengths include using
observational measures to assess
the quality of sessions, good
psychometric properties of the
observational measure, the use of
masked assessors, and the fact that
the study was nested within a
cluster-randomized trial with a
treatment and control group. We
minimized FAMI mother reactivity
to being observed by using a camera
on a tripod without a camera
operator. We also conducted 3
rounds of observations to maximize
the likelihood that the quality score
was an accurate indicator of quality
across groups. The study also had
several limitations. Because of cost
constraints, we were unable to
randomly sample FAMI mothers to
participate in this nested study;
however, the subsample was

reasonably representative of the full
sample. As a result of logistical and
technical challenges, only half of the
sample had all 3 video recordings;
however, there were few differences
in FAMI mothers’ characteristics and
quality of implementation among
those with 1, 2, or 3 videos.
Likewise, session quality for those
with 3 videos was similar across
rounds. Although the FAMI consists
of group sessions and home visits,
we measured the quality of the
group parenting sessions only. In
addition, we did not measure aspects
related to the content of the sessions.
Instead, we focused on the process
quality of implementation.

Our results show that the process
quality of parenting group sessions
was associated with benefits to
mother engagement, parenting
practices, and child development.
The observational measure used in
this study has potential for
monitoring the effectiveness of
training and support provided to
frontline staff delivering ECD group-
based parenting programs in LMICs
and improving program delivery.

ABBREVIATIONS

Bayley-III: Bayley Scales of Infant
and Toddler
Development, Third
Edition

CI: confidence interval
ECD: early childhood

development
ES: effect size
FAMI: Family, Women, and

Infancy Program
FCI: Family Care Indicators
IE: indirect effect
ITT: intention-to-treat
LMIC: low- and middle-income

countries
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