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BACKGROUD: To have the best pregnancy outcomes, women should be as healthy and ready
for pregnancy as possible. This requires reduced unhealthy behaviors and increased healthy
behaviors among women before pregnancy. STUDY QUESTION: The purpose of this study was to
evaluate if women planning pregnancy were more likely to engage in healthy behaviors than those
who were not planning children. METHODS: Analysis was conducted from reproductive health
questions offered in the Behavioral Risk Factor Surveillance System (BRFSS) during 2013, by seven
states in the U.S. (Connecticut, Kentucky, Massachusetts, Mississippi, Ohio, Texas, and Utah).
Analysis was conducted by multivariate logistic regression, among women 18-44 years old who were
not pregnant (N=11,889). Outcomes were leisure activity, fruit and vegetable consumption, seatbelt
use, check-up in the past year, flu vaccination in the past year, as well as current cigarette smoking,
heavy drinking, and binge drinking. The independent variable was pregnancy planning by either
timing of plans (not planning (ref), planning within two years, and planning in two or more years) or
by history of previous births (no children/not planning (ref), plans with no children, and plans with
one or more children). Covariates were age (18-34 years, 35-44 years old), housing type (own, rent/
other), body mass index (not overweight/obese, overweight, obese), and race/ethnicity (non-Hispanic
White, Minority race/ethnicity). RESULTS: Women planning pregnancy within two years were 2.1
times less likely to be heavy drinkers (OR=0.46; 95% CI: 0.25, 0.84). The two family planning
variables did not contribute significantly to leisure activity, fruit and vegetable consumption, or check
-up or flu vaccination in the past 12 months (p > 0.10). Among women without children, those
planning pregnancy were 1.9 times more likely to be current cigarette smokers (95% CI: 1.4, 2.7), but
2.0 times more likely to always wear a seatbelt (95% CI: 1.4, 2.8). CONCLUSIONS: Generally,
pregnancy planning was not a significant factor for healthy behaviors among women of childbearing
age, and compared to women without plans for pregnancy, women planning pregnancy were no more
likely to reduce unhealthy behaviors. Educational campaigns are needed to raise awareness about the
importance of family planning and readiness for pregnancy.

Introduction on health before pregnancy is linked to healthy
and uncomplicated deliveries, and ultimately,

Preconception care for women involves the care )
P healthy mothers and babies [3].

received from a licensed health professional that is

focused on maximizing health before pregnancy Care for women before pregnancy is especially
[1, 2]. Preconception care is also the care provided important for those with plans for imminent

to all women of reproductive age who are either pregnancy. For all women to be as healthy and
planning pregnancy or who may plan pregnancy ready for pregnancy as possible, risk behaviors,

during their reproductive life stage. This emphasis such as drinking and smoking, need to be
reduced or eliminated well in advance of
pregnancy [4]. Protective behaviors, such as
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The Behavioral Risk Factor Surveillance System
(BRFSS) is a phone survey that provides a wide
range of state and national population-based
estimates of health status, health risk and
protective behaviors, as well as chronic conditions
[5]. The public health survey is unique in its
partnership with all states and U.S. territories, and
Connecticut has been a partner and participating
state since 1989 [6].

During the 2013 survey year, seven states offered
a set of Reproductive Health questions to their
female respondents up to 50 years of age. These
states were Connecticut, Kentucky,
Massachusetts, Mississippi, Ohio, Texas, and
Utah. The question set included the topics
reproductive history, family planning, and
infertility. Responses to these questions made
possible the ability to explore the relationship
between family planning and either risk or
protective behaviors.

This study was conducted to explore in what
ways, if any, women planning pregnancy in
calendar year 2013 modified health enhancing and
risk behaviors in preparation for pregnancy. The
results show that, except for heavy drinking and
seatbelt use, there was no significant link between
pregnancy planning and modified risk or
protective behaviors.

Methods
Data Selection and Variable Construction

Questions from the Reproductive Health
module were offered in the CT BRFSS and
six other states during the 2013 BRFSS
survey year to women 18 through 50 years
old. In Connecticut, the survey was offered
from April 1, 2013 through December 31,
2013, and other states initiated the questions
about the same time.

Questions in the reproductive health module

covered topics of reproductive history,
family planning, and infertility. For this
study, a question about reproductive history
was used to calculate the number of previous
live births, “How many live births have you
had?” A question about family planning was
used to calculate if and within what time
period a woman was planning to have future
children, “Do you plan to have children...”
within a year, within two years, within five
years, or five or more years from now.
Women who responded that they planned to
have children in the future, regardless of
timing of planned pregnancy, were
considered to be planning pregnancy.

Plans for children in the future by timing
were categorized as either planning within
two years (imminent), or planning in two or
more years (remote). Responses for plans by
birth history were categorized as planning
with no children, or planning with at least
one child (mothers). Mothers who reported
no plans for children were not included in the
study and were coded as (n=3,016).

A total of 17,291 responses were compiled
from the Reproductive Health module.
Responses were distributed from among
Connecticut (n=2,076), Kentucky (n=3,722),
Massachusetts (n=2,968), Mississippi
(n=2,078), Ohio (n=2,622), Texas (n=1,404),
and Utah (n=2,421).

This study was limited to women who
reported that they were not pregnant at the
time of the survey (n=11,889), a question
offered in the core of the survey to women
less than 45 years of age. Therefore, the
study could only be conducted of women
between 18 and 44 years old.

Self-reported information collected from the
BRFSS and used to create covariates
included: _AGES80, which was grouped into
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two categories (18-35 years old, and 36-44
years old); and _BMI5CAT, which was
grouped into three categories (not
overweight/obese for those with a BMI less
than 25.0, overweight for those with a BMI
25.0 to less than 30.0, and obese for those
with a BMI at least 30.0). In addition, the
covariate RACE_G1, which was grouped
into two categories (hon-Hispanic White,
and Minority race/ethnicity), was used with
the planning variable by birth history. The
covariate HOME (housing arrangement),
which was grouped into two categories
(own, and rent/other), was used with the
planning variable by timing. Use of these
covariates in the regression model for either
planning variables was determined by the
SAS program SURVEYREG. Educational
level (up to high school, and more than high
school) did not contribute significantly to
either planning variable, and was not used
as a covariate (data not shown).

Health behaviors collected from the body of
the BRFSS survey included: Leisure
activity in the past 30 days (_ TOTINDA);
consumption of fruit (_ FRTLT1) and
vegetables (_ VEGLTL) at least once daily;
always using a seatbelt in the car
(_RFSEAT3); check-up in the past 12
months (CHECKUP1); flu vaccination in
the past 12 months (FLUSHOT®6); smoking
cigarettes every day or most days within the
past 30 days ( RFSMOKS3); heavy drinking
within the past 30 days ( RFDRWM4),
which was defined for women as having
more than one drink daily; and binge
drinking within the past 30 days
(_RFBINGS), which was defined for
women as having at least four drinks on an
occasion.

All responses to the questions of “Don’t
Know/Not Sure” or “Refused” were coded

as missing. The frequency of missing
responses for most variables generally
ranged from none for age, to a high of 262
for heavy drinking. There were 662 missing
responses for BMI, however. Calculation of
the BMI required a combination of both
height and weight, and, in this dataset there
were 206 missing responses for height and
597 missing responses for weight.

The prevalence values of all variables in the
study produced coefficients of variation
within 15%, except for family planning
within two years among obese women. In
this category, the coefficient of variation
was 15.7%. Prevalence estimates were
obtained in SAS from SURVEYFREQ,
using weights provided by the BRFSS team
at CDC specifically for this dataset [7], and
using stratification variables _STSTR and
_STATE.

Multivariate logistic regression was
conducted with the SAS program
SURVEYLOGISTIC for the eight health
outcomes described above, using the
covariates also described above. Individual
contribution of each covariate and planning
variable to the regression model was
evaluated by Wald statistic. Odds ratios,
with 95% confidence intervals, were
obtained for each regression covariate.
Regression was conducted on a total sample
size of 10,491 for pregnancy planning by
timing, and 5,186 for pregnhancy planning by
birth history. The latter sample size, as
described earlier, was the result of excluding
from analysis the category of women with
children who were not planning children.
All analyses were conducted with SAS
(Cary, NC).

The BRFSS at the state level has been
classified as exempt by the DPH Human
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Table |
Prevalence of Pregnancy Planning, Women 18-44 years old
Behavioral Risk Factor Surveillance System (BRFSS), 2013
Connecticut, Kentucky, Massachusetts, Mississippi, Ohio, Texas, Utah (N=11,889)

Planning Children in Future Not Planning Children in Future
N Prevalence Prevalence
Variable Frequency 95% CI Frequency 95% Cl
(%) (%)
Overall 4,810 58.% (53.1, 57.8) 5,681 44.5 {42.2,46.8)
Covariates
Age
18-34 years old 3,899 76.2 (73.5, 78.9) 1,499 23.8 (21.1, 26.5)
35-44 years old 911 18.3 (15.6, 20.9) 4,182 81.7 {79.1, 84.4)
Race/Ethnicity
non-Hispanic White 3,323 51.8 (48.9, 54.8) 4,208 48.2 (45.2,51.1)
Minority race/ethnicity 1,429 60.2 (56.4, 64.0) 1,435 39.8 (36.0, 43.6)
Home
Own 2,196 44.3 (40.7, 47.9) 3,793 55.7 {52.1, 59.3)
Rent/Other 2,580 65.9 (63.0, 68.8) 1,866 34.1 (31.2, 37.0)
BMI
not overweight/obese 2,380 60.2 (56.5, 63.9) 2,218 39.8 (36.1, 43.5)
overweight 1,145 55.3 (50.9, 59.7) 1,494 44.7 {(40.3, 49.1)
obese 1,670 51.9 (47.6, 56.2) 1,614 48.1 (43.8,52.4)
States
Connecticut 616 52.7 (48.4, 57.0) 706 47.3 {43.0, 51.6)
Kentucky 922 52.8 (50.1, 55.5) 1,252 47.2 (44.5, 49.9)
Massachusetts 890 59.3 (55.8, 62.7) 916 40.7 {(37.2,44.2)
Mississippi 486 48.7 (45.1, 52.3) 620 51.3 {(47.7,54.9)
Ohio 644 51.9 (48.7, 55.2) 922 48.1 {44.8, 51.3)
Texas 396 56.9 (52.1, 61.6) 452 43.1 {(38.4,47.9)
Utah 856 60.2 (57.4,62.9) 813 39.8 {(37.1,42.5)

The percent prevalence and 95% confidence interval were evaluted by demographic characteristic and state among
women 18-44 years old who reported either planning a child in the future, regardless of timing, or women who reported
not planning a child in the future.

Investigation Committee (protocol number Results
54E), as well as the CDC Human Research

. . Preval f Family Planni
Protection Office (protocol number 2988.0). revajence ot Family Flanning

Prevalence estimates by age, race/ethnicity,
housing arrangement, and BMI were obtained for
women with future plans for children, regardless
of how many prior births or when they planned to
have children (Table I). The prevalence of plans
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for children varied significantly with age.
Whereas 76.2% (95% ClI: 73.5%, 78.9%) of
women between 18-34 years old reported
planning children in the future, only 18.3% (95%
Cl: 15.6%, 20.9%) of women 35-44 years old had
plans.

Similar significant differences were obtained by
race/ethnicity, housing arrangement, and BMI
(Table ). Whereas 51.8% (95% CI: 48.9%,
54.8%) of non-Hispanic White women reported
plans for children in the future, 60.2% (95% ClI:
56.4%, 64.0%) of women of minority race/
ethnicity reported having plans. Whereas 44.3%
(95%CI: 40.7%, 47.9%) of women who owned
their home reported planning children in the
future, compared to 65.9% (95% CI: 63.0%,
68.8%) of women who rented their home. While
51.9% (95% CI: 47.6%, 56.2%) of obese women
reported planning children in the future, 60.2%
(95%CI: 56.5%, 63.9%) of women with a reported
BMI less than 25.0 had plans.

The prevalence of future plans for children were
obtained for each of the states that participated in
the study (Table I). Mississippi had the lowest
prevalence of women with future plans for
children (prevalence = 48.7%, 95% CI: 45.1%,
52.3%). Compared to Mississippi, Massachusetts
and Utah had significantly higher prevalence
values of future plans for pregnancy. The
prevalence of future plans for children was 59.3%
(95% CI: 55.8%, 62.7%) in Massachusetts and
60.2% (95% CI: 57.4%, 62.9%) in Utah.

Prevalence of Family Planning, by Timing and
Birth History

Among women planning pregnancy, prevalence
estimates were obtained for those who reported
either planning within two years or planning in
two or more years (Table 1l). Among women
planning a child in the future, 11.3% (95% CI:
9.8%, 12.9%) reported planning children within

two years, while 44.1% (95% ClI: 41.7%, 46.6%)
reported planning children in two or more years.
Among women 18 to 34 years old, 14.7% (95%
Cl: 12.4%, 16.9%) reported planning children
within two years, and among women 35 to 44
years old, 5.4% (95% CI: 3.9%, 6.9%) reported
planning children within two years.

A pattern of significantly greater prevalence for
planning children in two or more years was similar
across all demographics (Table I1). For both
women 18 to 34 years old, and women 35 to 44
years old, significantly more reported planning
children in two or more years (61.5% among
women 18-34 years old, and 12.9% among women
35-44 years old). Similarly, for all categories of
race/ethnicity, BMI, and housing arrangement,
significantly more women reported planning
children in two or more years.

Among women who reported planning children in
two or more years, significantly fewer were of
older age, obesity, and living in owned homes.
For instance, whereas the percent of obese women
planning children in two or more years was 38.7%
(95% ClI: 34.3%, 43.1%), the percent of women
with a BMI less than 25.0 was 48.4% (95% CI.
44.5%, 52.4%). Similarly, whereas the percent of
women who owned their home and who reported
planning children in at least two years was 34.8%
(95% ClI: 31.3%, 38.4%), the percent of women
who rented their home was 52.2% (95% CI:
49.2%, 55.9%).

In addition to subcategories of pregnancy
planning by timing, prevalence estimates for
women planning children by birth history were
calculated (Table I). Compared to women who
were without children and not planning children,
those planning children were less prevalent for
every demographic category expect age. Among
women 35 to 44 years old, only 23.8% (95% CI:
19.1%, 28.4%) were without children and not
planning children, while 62.6% (95% CI: 59.6%,
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Table Il

Prevalence of Pregnancy Planning, By Timing and Birth History
{Connecticut, Kentucky, Massachusetts, Mississippi, Ohio, Texas, Utah)
Behavior Risk Factor Surveillance System (BRFSS), 2013

Percent Prevalence (95% confidence interval)

(mather)

Age (years) Race/Ethnicity Body Mass Index Home
non-

Not ob Rent
Sample 18-34 35-44 Hispanic  Minority aueruw;sii Overweight Obese Own Oi::e{

|Pregnancy Planning | Size | Overall White &

Pregnancy Planning by Timing
ek i 5 681 44.5 23.8 81.7 48.2 398 398 44.7 48.1 557 34.1
i ]

P 8 (42.2,46.9)[(21.1, 26.5) (79.1, 84.4)(45.2,51.1) (36.0,43.6)| (36.1,43.5) (40.3,49.1) (43.8,52.4)|(52.1,59.3) (31.2, 37.0)
planning within two 1145 113 147 5.4 107 121 18 10.0 13.2° 9.4 133
vears (imminent) " 1(98,129) |(124,169) (39,69) | (93 12.1) (90,152) | (9.4,141) (7.8,122) (9.1,172) | (7.7,11.2) (107,159)
planning in two or 3665 441 61.5 129 411 48.1 484 453 38.7 34.8 52.2
more years [remote) |~ [(41.7,46.6)| (8.4, 64.7) (10.7,15.1)| (38.0,44.2) (44.0,52.2) | (44.5,52.4) (40.6,50.0) (34.3,43.1)|(31.3, 38.4) (49.2, 55.9)

Pregnancy Planning by Birth History s
not planning with 2665 57.2 62.6 23.8 58.5 55.4 64.3 54.2 476 54.8 58.2
o cf]ildreng ’ (54.5,59.9)[(59.6, 65.6) (19.1, 28.4) [ (55.5,61.5) (50.3, 60.5) | (60.6, 67.9) (48.1,60.2) (41.2,54.0}|(51.0,58.6) (54.2, 62.0)
planning with gor| 100 57 366 124 6.7 83 93 110 122 85
no children (88,112) | (47,67) (317,41.4)|(107,142) (53,8.1) | (7.2,103) (7.2,11.4) (8.6,13.4) |(10.3,14.2) (7.0,10.0)
plariiing i 0| 328 317 39.7 29.1 37.9 27.0 36.6 414 33.0 333
one or more children | %78 | 505 30 111 (288, 34.6) (34.2,45.1)| (26.2,32.0) (32.9,42.9)| (23.4,30.5) (30.7,42.4) (35.3,47.4)(29.3, 36.6) (29.6, 37.1)

* Coefficient of variation = 15.7%. All other coefficients of variation were less than 15%.

" The category of women with one or more children who were not planning children was not included in the study (n=3,016).

65.6%) of women 18-34 years old were without

children and not planning children.

Among women who were without children and

not planning children, a significantly higher
percent were young and either overweight or
obese (Table 11). Among women without
children who were planning children, a
significantly great percent were older, non-
Hispanic White, and home owners. Among
women with children who were planning
children, a significantly greater percent were
older, of minority race/ethnicity, either
overweight or obese, or home renters. These
data suggest that family planning by birth

history is dependent on demographics.

Selection of Covariates for Analysis

To determine what covariates to include in the
logistic regression analysis of pregnancy planning
by timing and birth history, multivariate
regression was conducted to determine what
covariates contribute significantly to pregnancy
planning (Table Il1). Age was strongly significant
(p < 0.0001) as a covariate for pregnancy
planning by both timing and birth history. Body
mass index was mildly significant for pregnancy
planning by timing (p = 0.0816) and strongly
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Table Il
Significance of Model Effects for Pregnancy Planning, 2013

Behavioral Risk Factor Surveillance System (BRFSS), Connecticut, Kentucky,
Massachusetts, Mississippi, Ohio, Texas, Utah

. Timing Birth History
Covariate
F-Value Prob F-Value Prob
Age 496.61 <0.0001 53.36 <0.0001
Race/Ethnicity 2.33 0.1267 3.88 0.0490
Housing Arrangement 10.11 0.0015 0.05 0.8223
Body Mass Index 2.51 0.0816 9.03 0.0001

Model effects were evaluated for pregnancy planning by timing and pregnancy

planning by birth history. Tested covariates were age, racefethnicity, body mass
index, and housing arrangement, as described in Methods Section.

significant for pregnancy planning by birth history
(p =0.0001). Race/ethnicity was significant for
only pregnancy planning by birth history (p =
0.0490), while housing arrangement was
significant for only pregnancy planning by timing
(p = 0.0015). Multivariate logistic regression with
pregnancy planning by timing as a covariate,
therefore, was evaluated with age, housing
arrangement and body mass index as covariates.
Regression with pregnancy planning by birth
history was evaluated with age, race/ethnicity, and
body mass index as covariates.

Multivariate Logistic Regression of Selected
Health Indicators and Pregnancy Planning by
Timing

The contribution of pregnancy planning by timing
was evaluated for eight selected health behaviors,
using multivariate logistic regression with the
covariates age, housing arrangement and body
mass index (Table IV). Pregnancy planning by
timing contributed poorly to two health behaviors:
leisure activity in the past 30 days (p = 0.9959)
and binge drinking in the past 30 days (p =
0.2545. Pregnancy planning by timing also did

not contribute significantly to receiving a checkup
in the past year (p = 0.1205), receiving a flu
vaccine in the past year (p = 0.2754), and
consuming fruits and vegetables daily (p = 0.977).
These results suggest that pregnancy planning did
not factor into these behaviors.

Pregnancy planning by timing contributed
significantly to the logistic regression model for
three health behaviors (Table 1V). Always using a
seatbelt in the car (p < 0.0001), heavy drinking in
the past month (p = 0.0037), and smoking
cigarettes every or most days (p = 0.0006)
contributed strongly to the regression model.

The three health behaviors for which pregnancy
planning by timing contributed significantly to the
logistic regression model were further evaluated
for adjusted odds ratios (Figure 1). Compared to
women not planning pregnancy, women planning
pregnancy in at least two years were significantly
less likely to always use a seatbelt in the car (OR
= 0.55; 95% ClI: 0.39, 0.79), and to smoke
cigarettes every day or most days (OR = 0.64;
95% CI: 0.50, 0.82).

Compared to women who were not planning
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Table IV
Significance of Pregnancy Planning and Selected Health Indicators

Behavioral Risk Factor Surveillance System, 2013

Caonnecticut, Kentucky, Massachusetts, Mississippi, Chio, Texas, Utah

Health Indicator

Leisure activity in past 30 days

Consume fruit and vegetable at least once daily
Always use seatbelt in a car

Checkup in past 12 months

Flu vaccination in past 12 months

Smoke cigarettes every day or most days

Heavy drinking in past 30 days

Binge drinking in past 30 days

By Timing By Birth History
Wald Statistic Significance | Wald Statistic Significance
0.03 0.9859 2.05 0.3578
3.24 0.1977 2.62 0.26%96
19.66 <0.0001 18.15 0.0001
4.23 0.1205 3.51 0.1732
2.58 0.2754 4.10 0.1285
14.67 0.0006 16.37 0.0003
11.21 0.0037 243 0.2972
274 0.2545 7.95 0.0187

Multivariage logistic regression was conducted for family planning by timing (not planning, planning within two years,
planning in more than two years) and family planning by birth history {no plans with no children, planning with no children,
planning with one or more child). Regression with pregnancy planning by timing was controlled for age, housing

arrangement and body mass index. Regression with pregnancy planning by birth history was controlled for age,
race/ethnicity, and body mass index. Analysis was conducted as described in Methods section.

pregnancy, women planning pregnancy within
the next two years were no more likely to always
use a seatbelt in the car, and smoke cigarettes
every or most days (Figure 1). Only for heavy
drinking was there a significant likelihood of
improved behavior among women planning
pregnancy within the next two years (OR = 0.46;
95% CI: 0.25, 0.84).

Multivariate Logistic Regression of Selected
Health Indicators and Pregnancy Planning by
Birth History

Multivariate logistic regression of selected health
behaviors for pregnancy planning by birth history
was evaluated with the covariates age, race
ethnicity, and body mass index (Table 1V).
Pregnancy planning by birth history contributed
poorly to three health-related behaviors: Leisure
activity in the past 30 days (p = 0.3578),
consumption of fruits and vegetables daily (p =
0.2696), and heavy drinking in the past 30 days

(p =0.2972). Pregnancy planning by birth
history also did not contribute significantly to
having either a checkup (p = 0.1732) or a flu
vaccine (p = 0.1285) in the past year.

Pregnancy planning by birth history contributed
significantly to three health-related behaviors
(Table IV): Always using a seatbelt in the car (p
=0.0001), smoking cigarettes every or most days
in the past 30 days (p = 0.0003), and binge
drinking in the past 30 days (p = 0.0187).

Adjusted odds ratios are shown in Figure 2 of
the three health behaviors for which pregnancy
planning by birth history contributed
significantly to the regression model. Compared
to women without children who were not
planning pregnancy, women without children
who were planning children were significantly
more likely to always use seatbelts in the car (OR
=1.97; 95% ClI: 1.40, 2.77), but were more likely
to smoke cigarettes every or most days (OR =
1.91; 95% ClI: 1.36, 2.69).
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Figure 1
Adjusted Odds Ratios of Selected Health Behaviors versus Timing of Pregnancy Planning, 2013
Behavioral Risk Factor Surveillance System (BRFSS), Connecticut, Kentucky, Massachusetts, Mississippi, Ohio, Texas, Utah

PP
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Use Smoking Drinking
Covariate
II|IIJ||III|IIII||III|IIJI| |IIIIII||III|I1II|IIII|||I|| ||||||||I!l|||ll||||Illlllll
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(ref = not planning)
Within 2 years (imminent) |- —e—— —e— o S
2 or more years {remote) - & e —
Age
(ref = 18-34 years old)
35-44 years old |- —e— o B I
Housing Arrangement
{ref = own home)
Rent/other |- e e ——
Body Mass Index
(ref = not overweight/obese)
Overweight |- —o— o— .
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Odds Ratio

QOdds Ratio QOdds Ratio

Multivariate logistic regression analysis was conducted on fruit and vegetable consumption at least once daily, always using a
seatbelt in the car, cigarette smoking every or most days, and heavy drinking in the past month. Regression was conducted with
the covariates age, housing arrangement and body mass index. Adjusted odds ratios are shown for each level of the covariates,

with 95% confidence intervals.

Compared to women without children who were
not planning children, those with at least one child
who were planning pregnancy were significantly
more likely to smoke cigarettes every or most
days (OR =1.76; 95% ClI: 1.25, 2.48) (Figure 2).
For binge drinking behavior within the past 30
days, women planning children, either with or
without children, were no less likely to engage in
the behavior than women without children who
were not planning children.

Discussion

The results of multiple logistic regression for
selected health behaviors versus pregnancy
planning among women show significantly
improved behaviors for only heavy drinking
among women with imminent plans for
pregnancy, smoking cigarettes among women
with remote plans for pregnancy, and always

using a seatbelt in the car among women without
children. The health-related behaviors of binge
drinking in the past 30 days was not significantly
improved among women planning pregnancy.
Further, women planning pregnancy, regardless of
number of the prior births, were significantly more
likely to smoke cigarettes daily or most days than
women without children who were not planning
pregnancy. These results suggest that pregnancy
planning was not connected to changes in most
health-related behaviors.

The association of family planning with
behavioral changes was examined in two ways.
First, family planning was considered according to
timing of planned pregnancy, looking at plans that
were either imminent or remote. The limited
sample size required aggregated categories that
were difficult to assess. For instance, imminent
plans for pregnancy included women who were
planning children within one or two years. This
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Adjusted Odds Ratios of Selected Health Behaviors versus Pregnancy Plan by Birth History, 2013
Behavioral Risk Factor Surveillance System (BRFSS), Connecticut, Kentucky, Massachusetts, Mississippi, Ohio, Texas, Utah
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Pregnancy Plan by Birth History
(ref =no plan, 0 children)
Plan, 0 children A e —e—
Plan, 1 or more children (mother) —e— —— o
Age
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35-44 years old —e— —o— o
Race/Ethnicity
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Minority —— e o
Body hiass index
(ref = not overweight/obese)
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Odds Ratic
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Multivariate logistic regression analysis was conducted on always using a seatbelt in the car, always using a seatbelt in the car,
cigarette smoking every or most days, and binge drinking in the past month. Regression was conducted with the covariates age,

race/ethnicity and body mass index. Adjusted odds ratios are shown for each level of the covariates, with 95% confidence

intervals.

was necessary because the coefficient of variation
for women planning children within one year was
greater than 15%. The behaviors of a woman
planning pregnancy within one year, however,
may be very different from those of a woman
planning pregnancy within two years. The need to
combine these two categories may have obscured
possible results.

In addition to analysis by timing of planned
pregnancy, pregnancy planning was considered by
history of prior births to discern the possible
difference between women without children who
either were planning or were not planning
children, and mothers who were planning
additional children. For this analysis, the fourth
category of mothers with no future plans for
children was excluded because it was a very
heterogeneous group. A larger sample size might

have allowed a more thorough analysis with all
four possibilities.

This study examined the association between
pregnancy planning and selected health behaviors
for which the planning variables contributed
significantly (p < 0.10) to the regression model.
Other health behaviors, such as leisure activity in
the past 30 days, daily fruit and vegetable
consumption, a medical checkup in the past 12
months, and flu vaccination in the past 12 months,
did not contribute significantly to the regression
model for either pregnancy planning by timing or
pregnancy planning by birth history. Full
regression analysis on these health behaviors
confirmed that pregnancy planning was not a
significant factor in these health behaviors (data
not shown).

The disconnect between the health behaviors
described in this report and pregnancy planning
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suggests that many health behaviors are not part of
a woman’s thoughts in pregnancy planning. The
lack of association between these health indicators
and pregnancy planning need to be further studied.
In addition, other health behaviors collected in the
BRFSS and not reported in this study need to be
explored.

Results in the study were conducted by combining
responses from all states that offered the
reproductive health module in their 2013 BRFSS
survey. When prevalence estimates for family
planning were examined by state (Table I), only a
few states varied significantly. Despite this
limited degree of variation, it is possible that
cultural or geographic/regional variation exists in
the association between family planning and
behavioral changes. This possible variation needs
to be explored.

Analysis of the reproductive health module in the
BRFSS was recently conducted to assess
contraceptive use among women at-risk for
infection by the Zika virus [8]. The results
described in this report compare well to the
publication, further suggesting that there is a need
to encourage preconception care and family
planning among women of reproductive age. The
report also highlights the capability of the BRFSS
survey to assess and monitor behaviors, attitudes,
and health conditions of women of reproductive
age.

This study identified several demographic
characteristics that were more prevalent among
women planning pregnancy. As discussed below,
body mass index, age, race/ethnicity, and housing
arrangement as a proxy for income varied among
women planning pregnancy, compared to women
who were not planning pregnancy.

Body mass index was a covariate in this study.
Prevalence of overweight and obesity were
significantly different between women planning or
not planning children in the future (Table I).

Also, body mass index contributed significantly to

the regression model for both pregnancy planning
by timing and pregnancy planning by birth history
(Table 1l1). The prevalence of obese women
planning children was significantly less than
women at a normal weight, however many obese
women were planning pregnancy within two years
(Table II).

As expected, the prevalence of family planning
varied significantly with age. Pregnancy planning
was more prevalent among women 18-34 years
old (Tables I and Il), yet over 18% of women 35-
44 years old reported planning children in the
future, and 12.9% older women reported planning
children in two or more years.

The results of this study show significant
differences between housing arrangement and
race/ethnicity in family planning. The prevalence
of planning children among women of minority
race/ethnicity was significantly greater than that of
non-Hispanic White women, as well as among
women who live in rental units (Table 1). Further,
both race/ethnicity and housing arrangement
varied with plans for children by timing and birth
history.

Limitations

Surveys such as the CT BRFSS are subject to
sources of bias that include nonresponse bias,
recall bias, and selection bias. This survey
depends on anonymous responses from citizen
volunteers, and all questions within the survey are
voluntary and, therefore, subject to nonresponse
bias. The survey is offered within a 20-25 minute
time period, with some questions asking
respondents to remember events years before the
interview. Also, although the survey sampling
methodology selects respondents at random,
participation in the survey is voluntary.

This survey was conducted among adults in seven
states who lived during the year 2013 in
residential units, and did not include long-term
group quarters, such as convalescent homes,
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though women living in school dormitories were
included in the survey. Further, the survey was
conducted by phone, excluding responses from
those who were hearing-impaired, or those
suffering from moderate to severe cognitive
impairment. These exclusions likely introduced
selection bias into the estimates.

For the analysis described in this report, the data
were controlled for only those covariates that
contributed significantly (p < 0.10) to the
regression model and only when the coefficient of
variation for the covariate was less than 15%.
Despite this choice of analysis, many variables
had to be collapsed due to a limited sample size.
For instance, non-Hispanic White was compared
with all minority races and ethnicities combined.
Together with the limitations of the pregnancy
variable, it is possible that health behavioral
changes were masked. A larger sample size is
needed to confirm these results.

In the 2017 BRFSS survey, as many as 20 states
are expected to once again offer the family
planning module, and this time for a full year (C.
Stone, personal communication). The data
generated from this upcoming opportunity may
make possible a more comprehensive assessment
of behavioral changes among women planning
pregnancy, and may allow an assessment that
accounts for geographic and cultural variation in
reproductive health planning.

Public Health Implications

For all women, preconception care commonly
involves preparing a plan for pregnancy, obtaining
medical well-visits to control existing medical
conditions that can affect a pregnancy outcome,
taking folic acid supplements, reducing risk
behaviors such as alcohol, street drugs, and
tobacco products, avoiding exposure to toxic
substances, maintaining or working toward a
healthy weight, getting help for violence, learning

about family health history, and getting mentally
healthy [9].

Preconception care is now encouraged at the
federal level, and publications by at least six
federal agencies have been produced to support
the practice [10]. Preconception health is also a
priority in states [11], as well as within
Connecticut [12]. Preconception care is
encouraged for all women of reproductive age
[13], even if they are not planning pregnancy, due
to a high prevalence of unplanned pregnancies
[14].

A multi-generational approach to preconception
care for both women and men has been identified
as a growing need [15]. Further, it has been
suggested that preconception care be broadened
and defined as preconception health and care, and
that it include topics such as intimate partner
violence and psychosocial issues [16].

Recent research in the laboratory suggests that
preconception maternal use of alcohol may be
directly linked to adverse birth outcomes [17].
This finding with potential implications for
humans emphasizes the need to address known
risk behaviors well in advance of conception.
Reduction of known risk factors prior to
pregnancy has been shown to reduce the risk of
adverse birth outcomes [18].

Despite this growing priority on preconception
care within multiple sectors and at all levels of
public health agencies, the results of this study
suggest that women planning pregnancy are not
preparing in several important ways. They appear
to be making health-enhancing changes in heavy
drinking and seatbelt use, but are not otherwise
preparing for pregnancy by making health-
conscious changes.

The results described in this report show that body
mass index is a contributing factor in pregnancy
planning (Table III). Women who are obese are at
increased need for preconception health, and
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reproductive planning needs to include weight
maintenance and reduction programs [19, 20].

Age is a factor in planning for children (Table 11I).
Preconception care is also needed for women of
all ages. Particularly for women of older age,
preconception care should include co-morbid
conditions that occur with age, as well as
reproductive issues such as infertility and assisted
reproductive technologies [21].

Preconception health among women of minority
race/ethnicity must also be a priority, as well as
among women living in rental units. Recent
evidence suggests that, despite no significant
difference in family planning goals, women of low
income were significantly more likely to drink and
smoke [22].

The strong link between preconception health,
reproductive planning, and improved pregnancy
and birth outcomes provides public health
agencies with the evidence needed to make
preconception health a priority. Strategies need to
be focused at the individual and institutional
levels as described below.

To meet the goal of having all women healthy and
ready for pregnancy, women need to prepare for
pregnancy well in advance of conception and need
to place an emphasis on their own health needs.
Public health agencies can help to raise awareness
of this need by encouraging all women to obtain
regular well-visits and to make reproductive
health plans that fit with their plans for future
children [9].

Educational programs are also needed to
encourage family physicians treating women of
reproductive age to include preconception care in
adult well-visits [23]. Many topics can be
included in preconception care, including
screening for risk of alcohol use during pregnancy
[24], advising ways to avoid environmental toxins
known to affect fetal development [25], and a
variety of other topics for both women and their
partners [26, 27].

Institutional barriers exist to incorporating
preconception care into primary care [28], and
several recent efforts have aimed to bring the very
broad concept of preconception care to a more
manageable level for primary care providers. A
recently developed tool may be useful in
identifying non-pregnant women at greater risk for
adverse birth outcomes and in greater need of
preconception health intervention [29]. Also,
Nobles-Botkin and coworkers have published a set
of resources for clinical providers [30]. A guide
has also been produced for health care providers
which outlines, at a minimum, the most important
factors to address in a well-visit that includes
preconception care [31].

Of all women planning children in the future,
nearly one in three (32.8% ,95% ClI: 30.2%,
35.4%; Table Il) mothers were planning children
in the future. This makes possible the use of well-
child visits for preconception/interconception

care. A recent study reported that women were
very responsive to preconception care during these
visits for their children [32]. Further, the
American Academy of Family Physicians recently
published a position paper on preconception care
that outlines components of preconception care for
mothers during well-child visits [33].

Preconception care is important for men as well as
women [34, 35, 36]. This study was conducted
only among women of reproductive age, but
public health interventions need to also encourage
regular well-visits and family planning among
men. Recent studies have shown a link between
preconception health behaviors among men and
adverse birth outcomes [37], highlighting the need
for preconception care among men.

Making preconception health a priority at the
individual, institutional, and population levels will
improve reproductive health for both men and
women, with promise for improving the health
and wellbeing of women, children, and families.
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