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Abstract

A health education program was evaluated
which used child development specialists as
home visitors and served a population of first-
time mothers living in rural communities. The
evaluation compared health and safety out-
comes between intervention and control groups.
The research staff, separate from the interven-
tion staff, collected data in the homes of 156
intervention and 107 control mothers when the
infants were 6 and 12 months old. Significant
group differences were found on health and
safety outcomes. As compared with controls,
the intervention mothers (i) had safer homes;
(ii) were more likely to use birth control, thus
had fewer pregnancies since birth of their first
child; (iii) reported smoking fewer cigarettes;
(iv) knew more about effects of smoking on
their child’s health and (v) were more likely to
use health department services. In sum, moth-
ers who received early education home visits
from child development specialists experienced
positive health and safety outcomes. It is highly
recommended that a program such as this be

implemented as part of health delivery pro-
gram with new mothers and infants.

Introduction

Early intervention in the form of primary health

prevention models such as home visitation has

received wide-scale attention [1, 2]. Many of the

well-designed intervention evaluations have shown

divergent effects based on varying characteristics of

the intervention and not all have reported benefits. For

example, many experts advocate home visitation as

an effective strategy for (i) improving the health and

life courseofmothers and infants [1, 3], (ii) improving

cognitive andmotor development for failure-to-thrive

children [4] and (iii) improving parent–child inter-

action and maternal life course [5–9].

In a review of home visitation programs,

Gomby et al. [10] concluded that children had

‘few’ health benefits. None of the home visitation

programs reported greater utilization of prenatal

care, an increase in well-child visits or higher

immunization rates. However, some researchers

have reported high immunization rates and only

two infant deaths among 666 very high-risk

mothers [1]; a reduction in childhood injury,

accidental ingestion and abuse [8, 11, 12] and

a reduction in emergency visits for child injuries

and accidental ingestions at 12, 24 and 46 months

[3, 13, 14]. Conversely, others have reported no

significant effect on hospitalization, emergency

room visits or treatments of injuries [15, 16].

A serious health concern among pregnant

women is smoking. Given approximately one out

of four women are smokers at the time they are
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pregnant, there is a high probability for exposing

the fetus to tobacco [17–19]. Smoking contributes

to roughly half of all unfavorable pregnancy out-

comes [20] with links to low birth weight [21], pre-

term delivery [14], sudden infant death syndrome

[22] and degraded autonomic regulation [23]. Most

pregnant women who smoke state they should quit

[24], but most do not [25, 26].

Although the needs of women who smoke during

pregnancy exceed what can realistically be pro-

vided by home visitors [27], strategies designed to

reduce maternal smoking can be cost effective and

successful [28]. While information and education

are critical components of smoking cessation

interventions [29], many expectant mothers do not

receive anti-smoking information from health care

providers [19]. Visitation by nurses has produced

benefits by reducing maternal smoking [14]. While

mothers who have not stopped smoking by the

second trimester are much less likely to quit during

their pregnancy [21], it is recommended interven-

tions begin during pregnancy even though research

is inconclusive and contradictory [30].

Home intervention programs differ among them-

selves in the onset, duration, goals, measurements

and intensity of services. Some programs begin

during pregnancy, while others begin at birth or

later. Programs last from a few weeks to several

years, and scheduled visits range from weekly to

quarterly. There is no definite evidence of the most

advantageous time to begin home visitation in-

tervention [30, 31]. However, participants who

begin during pregnancy report improved prenatal

and postnatal health outcomes [7, 14]. Also, early

participants are less likely to neglect or abuse their

child [32, 33], are more likely to have fewer

subsequent pregnancies [32] and have longer pro-

gram involvement [27]. In addition, home inter-

ventions providing regular, frequent prenatal

services through the first year are likely to succeed

in making positive changes in family circumstances

leading to positive changes in the children and the

family [5, 8, 13, 14, 30, 33, 34].

For a variety of reasons, all home visitation

clients do not receive identical services and intensity

[7, 11, 31] with families receiving from 40 to 60%

of the number of visits originally specified. Gomby

[35] concluded that the intended intensity level of

intervention services is basically not practical. Re-

lated to this, Gomby et al. [10] identified the lack of
uniform curriculum delivery as a common problem

among home visitation programs. But others see

certain individualizations of program content as

inherent characteristics of home visitation, with

families perhaps being likely to respond differently

in different stages of the program [8, 36].

Program description

The Community-Based Family Resource and Sup-

port (CBFRS) Program is a federally funded pro-

gram administered by the state’s department of

health. In collaboration with university personnel,

an evaluation study had the goals of promoting the

health and development of first-time mothers and

infants through home visits using an individualized

manualized curriculum delivered by professional

home visitors with college degrees in child de-

velopment. The three major foci were maternal

health, child health and safety and family function-

ing and parenting. The current paper presents the

health and safety data.

First-time mothers were recruited prior to the 28th

week of pregnancy and received home visits weekly

during the first month after enrollment, biweekly for

the remainder of their pregnancy, weekly for the first

three postpartum months and biweekly from 3 to 12

postpartum months. County health departments

hired and supervised the home visitors. Home

visitors were female professionals, mean age of 32

years, with bachelor degrees in child development

(80%) or with a minimum of 5 years experience

working with families and a high school degree. All

home visitors received >40 hours of pre-service

training, ongoing training and weekly supervision.

The home visitors were 65% White, 18% African–

American and 12% Native American closely

matched the demographics of the overall population

of the participating counties. Supervisors held

masters’ degrees in child development and at least

2 years of supervisory experience.

The mothers received curriculum on maternal

health, infant health and safety and child development
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and parenting. This paper focuses on the health and

safety curriculum outcomes. The health curriculum

during the prenatal phase included a minimum of

four visits sharing information on nutrition, alcohol,

smoking, fetal growth and development, labor and

delivery and family planning. Most mothers were

visited on average 10.9 times prior to the baby being

born. The health curriculum from birth to 12 months

focused on effects of second-hand smoke on infant’s

growth and development, family planning, immu-

nizations, infant nutrition and healthy food prepa-

ration. A special emphasis was placed on teaching

household safety when the infants were crawling

through the end of the intervention period at 12

months. On average, the mothers were visited an

additional 20.7 times from when their infants were

born until the infants’ first birthdays.

Evaluation

A 3-year quasi-experimental evaluation design,

with an intervention and a control group, assessed

the effectiveness of CBFRS. The research staff was

independent of the intervention staff. Fidelity of

model implementation data was collected as an

ongoing component of the intervention to deter-

mine if the home visitors were making home visits

in a timely fashion and if the content was in

compliance with the program model. Outcome

data included questionnaire, survey and interview

measures.

It was hypothesized that the intervention mothers

and infants would be healthier than the control

mothers and infants across seven outcomes: (i)

number of cigarettes smoked, (ii) knowledge on the

effects of smoking on child growth and develop-

ment, (iii) use of birth control, (iv) number of

subsequent pregnancies, (v) how often health de-

partment services used, (vi) percentage of infant

immunizations and (vii) household safety.

Methods

Participants

Across 24 months, 355 pregnant women were

recruited from county health departments in

12 rural counties in a southwestern state. The

university’s institutional review board approved

the evaluation study. All completed written consent

forms at intake and at the 6- and 12-month assess-

ments. Women living in one of five counties where

home visitation services were available were as-

signed to the intervention group; women living in

one of the other seven counties where home

visitation was not available were assigned to the

control group. It was not feasible given the nature of

the small rural counties—only one health depart-

ment and low population density where families

frequently know one another—to randomly assign

mothers to the intervention group and the control

group within the same county without large spill-

over effects. In fact, in many instances, for ethical

and practical considerations, when random assign-

ment of intervention programs is not possible,

a quasi-experimental design is necessary and thus

should be implemented [37, 38].

A quasi-experimental design implemented in

this study was strengthened in the following

ways: (i) the identification of how and where the

control group would be selected occurred prior to

providing the program to the intervention group

[38]; (ii) mothers at the control sites were screened

for motivational factors and were asked if their

health department had a home visitation program,

would they participate in it (mothers who said yes

were considered to have similar motivation to the

mothers in the intervention group, and were asked

to join the control group; those who said no were

not included in the study); (iii) the county de-

mographics between the intervention and control

sites were matched and (iv) the individual de-

mographics between groups in post hoc analysis

were similar. A strong argument is to be made that

the intervention caused any observed changes in the

intervention group over time if the construction of

the control group was similar as possible to the

intervention group [10, 38].

The professional staff of the state department

of health selected the CBFRS intervention sites

from a pool of sites that had been involved in

home visitation services for several years and had

the expertise to carry out the program model.
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The control sites were selected from a pool of

counties in which risk and demographic statistics

were similar to the intervention sites.

By the time the infants were 12 months of age,

156 mothers provided intervention group data and

107 mothers provided the control group data. Forty-

nine of the intervention mothers and 43 of the

control mothers had dropped out of the study (92 of

the original 355 mothers; 26%). This attrition group

did not complete the 12-month assessment. While

there were many reasons for dropping out of the

study, the highest percentages of drop outs moved

during the assessment period and were unable to be

located after three attempts at other addresses. At

the 6-month assessment, four of the intervention

mothers and eleven of the control mothers were

unable to meet with the evaluation team although

they met with them at the 12-month visit. The

reasons for missing the 6-month assessments were

primarily due to child illness or busy schedules.

Intervention participants received standard health

department services plus CBFRS. Control partic-

ipants received standard health department services

that did not include home visitation.

Assessments

The research staff members, all obtaining graduate

degrees, visited the participants’ homes when the

infants were 6 and 12 months of age. Of the

assessments administered, the ones relevant to the

present study include (i) an interview with each

mother that asked about her demographic informa-

tion, her health habits such as the number of

cigarettes she smoked per day, her use of contra-

ceptives, the number of subsequent pregnancies,

how often she went to the health department; (ii) an

interview with a set of six questions which asked

about the effects of smoking on their child’s growth

and development and (iii) an extensive 42-item

Household Safety Inventory [39] which was com-

pleted by the research staff while in the mothers’

homes at the final 12-month visit in addition to the

interviews.

The study presented here is unique in that the

home visitors are child developmentalists, not

paraprofessionals or nurses, as is the case in many

home visitation programs. The study has strengths

that include quasi-experimental design (interven-

tion and control group) and data that substantiates

high fidelity in program curriculum and delivery.

Results

Demographic information

No significant demographic differences were found

among the three groups (intervention, control,

attrition) in terms of maternal age (M = 19.71),

minority status (70%White, 13% Native American,

11% African–American, 6% Other), Hispanic sta-

tus (5% Hispanic), marital status (65% single, never

married; 32% married; 3% divorced/separated) or

enrollment in Medicaid (72%). There was a statis-

tically significant difference in number of years of

education among the groups, F(2, 352) = 3.65, P =

0.027. Post hoc analyses revealed a difference

between the attrition and the intervention group

with the attrition group, on average, having com-

pleted;1.5 year less of school. So, the intervention

and control groups did not differ in education level

(see Table I).

Mothers’ smoking behavior

Smokers were defined as mothers who had smoked

within 2 years of being interviewed during the

prenatal interview. Sixty percent of the interven-

tion mothers and 61% of the control mothers

reported as smokers v2 (1, N = 262) = 0.075, P =

0.80. We relied on mothers’ report of her smoking

habits rather than salivary cotinine due to support in

the literature that there is good agreement between

parent reporting of smoking habits and biochemical

measures of tobacco consumption in households

with young children [40, 41]. At the initial in-

terview, while the mothers were pregnant, the

number of cigarettes per day did not significantly

differ between the intervention group (M = 2.43,

SD = 4.69) and the control groups (M = 3.32, SD =

5.58), t(157) = 1.08, P = 0.294.

At the 6-month interview, the number of ciga-

rettes per day significantly differed between the

intervention group (M = 6.34. SD = 6.95) and the
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control groups (M = 8.72, SD = 7.26), t(147) =

2.00, P = 0.023. The intervention smokers reported

smoking ;2.4 fewer cigarettes less a day than the

control smokers.

At the 12-month interview, the number of

cigarettes per day differed between the intervention

group (M = 7.28, SD = 6.79) and the control groups

(M = 9.41, SD = 7.09), t(147) = 1.82, P = 0.071.

The intervention smokers reported smoking ;2.1

fewer cigarettes less a day than the control smokers.

Knowledge of the effects of smoking on
child development

As shown on Table II at 6 and 12 months, there

were statistically significant differences between

intervention and control mothers’ knowledge about

the effects of smoking on child growth and de-

velopment, with a higher percentage of intervention

smokers compared with control smokers respond-

ing correctly to effects of smoking questions (e.g.

‘Compared to mothers who do not smoke during

pregnancy, mothers who do smoke have children

who weigh less at birth’.). See Table II for the full

set of questions.

Household safety

At 12 months, the intervention group had signifi-

cantly safer homes (M = 38.1, SD = 2.4) than did

the control group (M = 36.9, SD = 2.6) based on

the Massachusetts Home Safety Questionnaire,

t(261) = 3.9, P = 0.0001. For example, intervention

mothers’ homes as compared with control mothers’

Table II. Effects of smoking on child health and development: percentage of mothers answered correctly

Questions 6 months intervention

(152)

Control

(96)

v2 12 months intervention

(156)

Control

(107)

v2

Babies weigh less at birth 79.6% 79.2% 0.007 78.0% 80.4% 0.294

Impaired brain development 59.2% 41.7% 7.28** 58.1% 47.7% 2.76*

Lower mental health scores 52.6% 32.3% 9.99*** 47.7% 40.2% 1.46

More likely to get colds 78.3% 68.8% 2.78* 76.1% 74.8% 0.064

Takes longer to get well 78.3% 77.1% 0.049 80.6% 72.0% 2.70*

More behavior problems

at school

25.7% 24.0% 0.091 31.0% 24.3% 1.34

*P < 0.05, **P < 0.01, ***P < 0.001.

Table I. Maternal characteristics at recruitment

Characteristics Intervention (n = 156) Control (n = 107) Attrition (n = 92) Test P

Age at time of birth 19.8 19.6 19.36 F = 0.42 NS

Mother Peabody Picture Vocabulary

Test at 12 months

95.5 (11.2) 95.4 (9.8) — F = 0.09 NS

Years of education 11.72 11.48 10.99 F = 3.65 0.05*

Minority (%) 31.4 (49/156) 27.1 (29/107) 26.1 (24/92) v2 = 0.99 NS

Medicaid usage (%) 58.7 (91/155) 63.6 (68/107) 56.5 (52/92) v2 = 1.11 NS

Marital status v2 = 4.11 NS

Married (%) 30.1 (47/156) 35.5 (38/107) 26.1 (24/92)

Single, never married (%) 67.9 (106/156) 59.8 (64/107) 69.6 (64/92)

Divorced/separated (%) 1.9 (3/156) 4.7 (5/107) 4.3 (4/92)

*Mothers were significantly different between the attrition and the intervention groups only; mothers were not significantly different
between intervention and control groups. NS = not significant.
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homes were more likely to have hot water adjusted

to a safe temperature and electrical cords beyond

child’s reach.

Subsequent pregnancies

At 12 months, intervention mothers (M = 66.7%)

reported using birth control more often than the

control mothers (M = 54.2%), v2(2, N = 263) =

4.17, P = 0.02. At 12 months, intervention mothers

(M = 12.2%) reported fewer pregnancies since the

birth of the target child than the control mothers

(M = 20.6%), v2(2, N = 263) = 3.39, P = 0.03 and

intervention mothers (M = 6.4%) were less often

pregnant at the time of the 12-month interview than

the control mothers (M = 13.1%), v2(2, N = 263) =

3.41, P = 0.03 (see Table III).

Health services and immunizations

There were no significant differences between the

intervention and control groups on number of

hospital visits, emergency room visits and child

immunization rates at either 6 or 12 months.

Between birth and 6 months, 11% of both groups

of children were admitted to the hospital and 47%

to an emergency room. Between 6 and 12 months,

8% were admitted to the hospital and 46% to an

emergency room. Almost all of the children (93%)

at 6 and 12 months of age were current with

immunizations. However, at 12 months, interven-

tion mothers were more likely to make use of the

county health department for services than control

mothers, v2(3, N = 263) = 8.25, P = 0.04.

Implementation fidelity

The implementation fidelity data revealed that

mothers were visited on average 10.9 (SD = 4.3)

times from recruitment until birth, 13.2 times (SD =

4.8) from birth through month 6 and 7.5 (SD = 3.9)

times during months 7 through 12. Each visit

between recruitment to birth, birth through month

6 and months 7 through 12 averaged 57.9 (SD =

20.2), 59.3 (SD = 18.6) and 63.1 (SD = 25.6) min,

respectively. The mean length of each home visit

was 1 hour with 91% of the time spent on the

treatment plan.

The content of the topics discussed at each home

visit were as predicted. During the prenatal period,

maternal health was covered on average 30% of

the time for each home visit, child health ;16.3%

and environmental health/safety 1.4%. From birth

through 6 months, child health was covered 16.3%

for each home visit, maternal health 7.5% and

health/safety 1.4%; from 6 months through 12

months, child health was covered 11.1%, maternal

health 3.8% and health/safety 3.2% of the time. The

individualized curriculum allowed the child de-

velopment professionals to use their judgment in

determining variations in timing and dosage of

curriculum content. Examples of other curriculum

themes were maternal life course (education and

career), infant development and parenting.

Discussion

The purpose of this study was to document positive

health and safety outcomes in a sample of rural,

first-time mothers compared with a control sample.

Our findings indicate health and safety outcomes

were more positive for the intervention group than

the control group: (i) higher household safety

levels; (ii) higher use of birth control methods,

thus lower number of subsequent pregnancies; (iii)

lower smoking behavior; (iv) higher maternal

knowledge of smoking effects on child develop-

ment and (v) higher use of county health well baby

clinics. In some past reports, home visitation

programs have reported little positive change in

Table III. Maternal pregnancy variables at 12 months by

group

Intervention

(n = 156)

Control

(n = 107)

v2 P

Using birth control 66.7% 54.2% 4.17 0.021

Pregnant since birth

of first child

12.2% 20.6% 3.39 0.033

Pregnant at time of

12 months interview

6.4% 13.1% 3.41 0.033
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the home environment [11, 15, 16]. However, this

study found several positive findings.

Household safety

The infants in the intervention group were living in

safer homes than the infants in the control group.

This means they were less likely to get hurt or have

accidents involving hot water, electrical cords,

medicines, poisons or fall down stairs. In addition,

the intervention mothers were more likely to have

first aid kits and emergency phone numbers avail-

able at a moment’s notice. Overall, the awareness

that accidents can be prevented was more prevalent

in the intervention homes than in the control homes.

Subsequent pregnancies

The notion of waiting to have a second baby until

the first child is old enough to be in pre-school was

a goal among the county health departments’

intervention programs. This study found that in-

tervention mothers were more apt to use birth

control and reported subsequent pregnancies at

the 6- and 12-month assessments less often than

the control mothers. At 12 months, control mothers

were substantially more likely to be pregnant than

intervention mothers.

Smoking behavior

Our data support the finding that most smokers do

not quit smoking during pregnancy; however, this

study found that while the mothers still smoked, the

mothers in the intervention group smoked fewer

cigarettes than the mothers in the control group

at both the 6- and 12-month assessment times. The

6-month data were significantly different; the 12-

month data barely missed significance. Both groups

of mothers looked the same in their smoking

patterns during their pregnancies. They stated they

wanted to quit and should not be smoking during

their pregnancy. The mothers expressed this knowl-

edge during one of the first visits in the program,

so their knowledge of not smoking during their

pregnancy came most probably from public adver-

tisements and the media.

The outcome that the intervention mothers

smoked significantly fewer cigarettes than the

control mothers at 6 months appears to be linked

to the prenatal and perinatal curriculum’s strong

focus on the effects of smoking. Around the time

the infants were 6 months, there was a curriculum

shift to other topics, in particular infant develop-

mental milestones and infant safety. In other words,

the child development specialists discussed smok-

ing and second-hand smoke more heavily from

birth to 6 months than from 6 to 12 months. Further

analysis could determine if the health curriculum on

smoking dropped off across time. This would seem

to have happened with the increase in infant health

and safety topics taking time during the sessions.

A recommendation to keep ‘no smoking’ on each

visit’s agenda may be important in future interven-

tion programs. Another recommendation found in

recent literature is to have partners stop smoking at

the same time as the pregnant mothers [41], in order

to give the mother support to refrain from smoking.

Knowledge on smoking effects

The knowledge that the intervention mothers had

about second-hand smoke was significantly higher

than the control mothers at both 6 and 12 months

with the intervention mothers understanding the

effects more often than the control mothers. For

example, the knowledge that second-hand smoke

could hurt brain development during pregnancy and

negatively affect their children’s mental health

scores on cognitive tests was apparent to the

intervention mothers more often than the control

mothers. The research literature on second-hand

smoke continues to show the detrimental effects

in the infants [42].

Immunizations, emergency room visits
and health department visits

There were no significant differences between the

groups on the number of immunizations. Both

groups of infants were highly immunized. There

was a huge state effort within the time of this study

to get all infants immunized. All of the county

health departments prided themselves in their high

rates of immunization.

In addition, there were no group differences in

the number of times that mothers took their infants
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291

D
ow

nloaded from
 https://academ

ic.oup.com
/her/article/22/2/285/625777 by guest on 19 April 2024



to the emergency rooms. The child development

specialists and the members of the research team

later reported that both groups of mothers used the

emergency room as a physician’s office for all

illnesses. In many of these rural counties, across

both groups, pediatricians were not available for

designated days of the week and the mothers were

asked to take their children to the emergency room.

Interestingly, though the intervention mothers

reported visiting the health department clinics for

well child care more often than the control mothers.

Having a home visitor be a link to the community

resources is a big help for mothers. This is evident

for the intervention group. So, this finding is

important for future planning—home visitors in-

crease the number of mothers attending the county

health department clinics.

Program fidelity

The intensity of services received by participants

compares well to existing research where intensity

levels of ;50% are the norm [3, 8]. Korfmacher

et al. [43] report similar results with nurses

achieving 51% and paraprofessionals 40% of the

planned number of visits. Mothers participating in

CBFRS were actually visited at extremely high

rates of compliance prenatally (close to 100% for

most mothers) and >60% postnatally which is

higher than the norm. This is evidence that the

child development specialists were working hard

and performing their jobs.

Korfmacher et al. [44] found that much of the

research concerning home visitation focuses only

on outcomes, and suggested future studies should

focus on ‘process variables’ in order to determine

what intervention factors relate to outcomes. Thus,

it is important to assess and report the length of the

visit and the content of the visit. The mean length of

each home visit was 1 hour with 91% of the time

spent on the treatment plan. Most relevant to the

present study is time spent on health and safety

factors. The individualized manualized curriculum

allowed the child development specialists to use

their judgment in determining variations in timing

and dosage of curriculum content. For example, it

appears that changes in cigarette smoking may be

related to the prenatal curriculum’s strong focus on

the effects of smoking and the curriculum’s post-

natal shift in focus to other topics, in particular

infant safety.

In conclusion, the effects of an early intervention

home visitation program on infant and maternal

health outcomes with families receiving weekly and

bimonthly home visits from child development

specialists were positive and were significantly

different from the mothers in the control group

who did not receive home visitation services.

Mothers in the intervention program set up environ-

ments for their 1-year-old children that were safer

and healthier than mothers in a control group. The

healthy environments involve safety devices and

safety practices throughout the household; less

smoke, fewer siblings if any and the use of well

baby clinics. This set of environmental circum-

stances provides protection for the children of these

homes. The infants have a better chance of staying

healthy and not being injured intentionally or non-

intentionally. This kind of preventive, community-

based program is highly recommended as part

of every health care delivery plan for new mothers

and children.
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