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Abstract Smoking during pregnancy is associated with

poor birth outcomes. The Special Supplemental Nutrition

Program forWomen, Infants, and Children (WIC) is a public

nutritional assistance program for low-income pregnant

women and their children up to age five. This study examined

differences in smoking behavior among women enrolled in

the Kansas WIC program. A secondary analysis was con-

ducted using the Pregnancy Nutrition Surveillance System

dataset of enrolled women between 2005 and 2011. Geo-

graphic residency status was obtained through application of

the Census tract-based rural–urban commuting area codes.

Chi square tests of association were used to assess differ-

ences. Multi-variable binary logistic regression was used to

assess maternal characteristics and smoking 3 months prior

to pregnancy. Total sample size averaged 21,650 women for

years 2005 through 2011. Low-income, rural pregnant

women smoked at significantly higher rates before, during,

and after pregnancy. High smoking rates have remained

unchanged since 2008. The following characteristics were

associated with reduced odds of smoking 3 months prior to

pregnancy: being 17 years old or younger, Hispanic, a high

school graduate, urban location, normal bodymass index, no

live births prior to current pregnancy, and using multi-vita-

mins. Results from this study indicate that the WIC

population in rural areas may have different needs regarding

smoking cessation programming than the urban WIC

population. Findings help inform WIC program adminis-

trators and assist in enhancing current smoking cessation

services to the Kansas WIC population.

Keywords Smoking � Pregnancy � WIC � Public
assistance � Rural health � Preconception health

Introduction

Smoking during pregnancy is associated with major adverse

health outcomes [1, 2]. Compared to nonsmoking women,

women who smoke during pregnancy increase their risk of

preterm membrane rupture, prematurity, placenta previa,

still births, neonatal mortality, and low birth weight [3–8].

The prevalence of smoking among all U.S. women is

15.3 % [9]. This rate is higher among women of child-

bearing age (15–44 years old), with 23.2 % smoking

3 months prior to pregnancy and 10.7 % of pregnant

women smoking throughout their pregnancy [10, 11]. Dis-

parities in smoking prevalence are linked to socio-economic

status. The smoking rate for women who fall below the

federal poverty level is reported at 25.8 % [9] and smoking

rates prior to and during pregnancy among this group of

women may even be higher. Fortunately, approximately

50 % of women who smoked prior to pregnancy quit before
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entry into prenatal care [12]. While these quit rates are

encouraging, 48 % of women who stopped smoking during

pregnancy relapse within 3 months of giving birth [13].

Socio-economic status and geographic location are

linked to important infant health indicators. For instance,

area-based measures of socio-economic disadvantage have

consistently been associated with increased risk of adverse

birth outcomes such as low birth weight, prematurity, and

infant mortality [14–17]. More importantly, women of

lower socio-economic backgrounds who also live in rural

areas appear more likely to smoke prior to and during

pregnancy than urban, middle-class women [18, 19]. Ad-

ditionally, compared to urban-focused environments, re-

siding in rural areas has been associated with an increased

likelihood of pre-term delivery and low birth weight infants

especially for women who smoke [16, 20, 21].

Particularly, increased rates of perinatal and post-

neonatal mortality have been observed among rural, low-

income women who smoke compared to state-level and

national mortality rates [15]. The infant mortality rate

(IMR) is an important indicator that measures the health

and well-being of a community. Nationally, the infant

mortality rate is estimated at 6.07 per 1000 live births in

2011 [22]. In Kansas, the IMR was 6.2 per 1000 live births

in 2011 followed by 6.3 per 1000 live births in 2012 and

6.4 per 1000 live births in 2013 [23, 24]. Despite its annual

fluctuations, infant mortality has still significantly declined

over the last 20 years in Kansas [24]

In addition to adverse birth outcomes, smoking post-

partum is also associated with adverse effects on infant

health through increased risk of the dangers of second-hand

smoke exposure [25] and its impact on certain maternal

behaviors such as breastfeeding [26–28]. The short- and

long-term health benefits of breastfeeding for mother and

infant are well documented [29–43] and current recom-

mendations are that infants be exclusively breastfed for the

first 6 months of life [31]. Unfortunately, research evidence

shows that smoking is associated with shorter duration of

breastfeeding, particularly among women who continue to

smoke during their pregnancy [26–28, 44, 45].

Furthermore, research findings report that low-income

pregnant women who are publicly insured are at high risk

for tobacco use, less likely to quit during their pregnancy,

and more likely to relapse after delivery than women who

have private insurance [46]. Living in rural locations ap-

pears to exacerbate smoking behaviors among this group of

women already prone to adverse birth outcomes. Bailey

found that Appalachian rural women with high smoking

rates were more likely to smoke during pregnancy, had

lower incomes, had more prior pregnancies, were less likely

to have prenatal care, and smoked longer than women who

quit during pregnancy [47]. Wewers and colleagues re-

ported additional risk factors for smoking in Appalachian

rural women including younger age (\30), low adult socio-

economic position, and depression [48].

Few studies examine socio-demographic differences in

smoking prior to, during, and after pregnancy by urban

versus rural residence among women enrolled in the Spe-

cial Supplemental Nutrition Program for Women, Infants,

and Children (WIC). WIC is a public assistance program

that provides nutrition and education to eligible low-in-

come women and children as well as breastfeeding support,

immunization screening, and referrals to healthcare and

drug/substance abuse services [49]. This study uniquely

contributes to existing knowledge about WIC and smoking

behaviors in rural versus urban locations by examining

differences in smoking behavior among women enrolled in

the Kansas WIC program. A predictive model that provides

insight into maternal characteristics and pre-pregnancy

smoking among WIC participants adds to this knowledge

base. Due to the comparative nature of this study, no a

priori hypotheses were constructed.

Method

Participants and Procedures

All participants were mothers who enrolled to receive

benefits from the Kansas WIC program from 2005 to 2011.

After providing informed consent, enrolled women com-

pleted a questionnaire related to the Pregnancy Nutrition

Surveillance System [50]. Participant data were collected

by the Kansas Department of Health and Environment for

all Kansas counties before, during, and after pregnancy for

each program year. Data were submitted to the Centers for

Disease Control and Prevention on a quarterly basis per

program year [51].

Geographic residency status was obtained through ap-

plication of the Census tract-based rural–urban commuting

area (RUCA) codes (version 2) [52]. RUCA codes were

collapsed into two variables (urban vs. rural) that most

accurately described urban and rural classification of

residency status in Kansas [53]. Urban residency status was

defined as RUCA codes one through three. RUCA codes

one through three were defined as metropolitan area

‘‘core,’’ ‘‘high commuting,’’ and ‘‘low commuting’’ re-

spectively [54]. Rural residency status was defined as

RUCA codes four through ten. RUCA codes four through

six were referred to as micropolitan area ‘‘core,’’ ‘‘high

commuting,’’ and ‘‘low commuting’’ respectively [54].

RUCA codes seven through nine were referred to as small

town ‘‘core,’’ ‘‘high commuting,’’ and ‘‘low commuting’’

respectively [54]. RUCA code ten was referred to as ‘‘rural

area’’ [54]. Participants with missing zip codes and in-

complete questionnaires were excluded from the analysis.
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In accord with prevailing legal and ethical principles of

the Institutional Review Board (IRB) at the University of

Kansas School of Medicine-Wichita, this study was de-

termined to be exempt from IRB review.

Instrument

The Pregnancy Nutrition Surveillance System (PNSS) is a

program-based public health surveillance system guided by

the Centers for Disease Control and Prevention. This sys-

tem includes state-specific, population-based data on the

nutritional status and risk factors of low-income pregnant

women who participate in federally funded maternal and

child health programs such as the WIC program and Title

V of the Maternal and Child Health program [45, 50]. For

the present study, data on maternal demographics and

maternal smoking behaviors of Kansas WIC participants

who were enrolled from 2005 to 2011 were used.

Study Variables

Maternal smoking behaviors for program years 2005–2011

are shown in Table 1 and included the following variables:

smoking 3 months prior to pregnancy, smoking at prenatal

visit, smoking during the last 3 months of pregnancy, and

smoking at postpartum visit. Maternal demographic char-

acteristics and health behaviors by smoking status for

program year 2011 are shown in Table 2. For the predictive

model, the primary outcome variable was smoking

3 months prior to pregnancy. This variable was defined as

mothers who responded ‘‘yes’’ to the question whether they

smoked 3 months prior to pregnancy [55, 56]. Predictor

variables included maternal age, race/ethnicity, education,

rural/urban residency, pre-pregnancy body mass index

(BMI), parity, and multi-vitamin use prior to pregnancy.

All variables in this study were categorical. Maternal age

and race/ethnicity were grouped into categories to facilitate

data interpretation.

Statistical Analysis

Descriptive analyses were conducted to examine maternal

demographics, health behaviors, and smoking behaviors for

WIC participants in urban and rural Kansas. Summary

characteristics for all variables were frequencies and per-

centages. A trend analysis was conducted for program

years 2005–2011. Chi square tests of association were used

to assess differences between participants who were not

smoking 3 months prior to pregnancy versus participants

who were smoking 3 months prior to pregnancy. A multi-

variable binary logistic regression was used to obtain ad-

justed odds ratios (AORs) with 95 % confidence intervals

(CIs) assessing the characteristics of Kansas WIC par-

ticipants and smoking 3 months prior to pregnancy.

Selection of variables as the referent group was based on

evidence in the literature regarding maternal demographic

characteristics [9, 10, 15, 46, 48, 57] and health behaviors

[47] that would increase the likelihood of a mother

smoking prior to or during pregnancy. A P value of B.05

was considered statistically significant. Data were analyzed

using the SAS System Version 9.3.1 (SAS Institute Inc.,

Cary, NC, USA).

Results

Between 2005 and 2011, approximately one third of WIC

enrolled women in urban and rural locations reported

smoking 3 months prior to pregnancy (Table 1). One in

five rural pregnant women reported smoking at their pre-

natal visit, during the last 3 months of pregnancy, and at

their postpartum visit.

Specifically, from 2005 to 2006, there was a slight in-

crease in smoking prevalence among rural and urban par-

ticipants (Figs. 1, 2). Between 2006 and 2008, there was a

downward trend in smoking prevalence for women in both

rural and urban areas. Since 2008, smoking rates remained

relatively stable among both rural and urban participants.

Across time periods, rural women had consistently higher

rates of smoking before, during, and after pregnancy than

urban women.

Approximately one third (33 %) of women who smoked

3 months prior to pregnancy were 20–29 years old fol-

lowed by women aged 18–19 (32.7 %) (Table 2). The

majority of smokers were non-Hispanic white (42.1 %)

followed by non-Hispanic black (26.7 %) and other race

(25.5 %) (the ‘‘other race’’ category included American

Indian, Asian or Hawaiian/Pacific Islander, and Multi-

race). More than one third (34.5 %) of women who smoked

3 months prior to pregnancy graduated from high school

followed by women who had some high school education

(30.2 %).

Additionally, WIC enrolled women located in rural

Kansas smoked at higher rates 3 months prior to pregnancy

than urban women, 33.3 versus 27.6 % respectively.

Women whose pre-pregnancy body mass index (BMI) was

\18.5 (underweight) smoked at higher rates (40.2 %)

followed by women whose pre-pregnancy BMI was con-

sidered normal (31.2 %) or obese (30.2 %). Furthermore,

women who had three or more births before their current

pregnancy smoked at higher rates than women who did not

have any births before their current pregnancy, 32.2 and

29.3 % respectively. Last, women who did not use multi-

vitamins before pregnancy smoked at higher rates (31.3 %)

than women who used multi-vitamins (26.3 %).
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After adjustment for all covariates (Table 3), the fol-

lowing demographic characteristics were significantly as-

sociated with decreased odds of smoking 3 months prior to

pregnancy: age 17 or younger (AOR = 0.36; CI: 0.30,

0.44), being Hispanic (AOR = 0.11; CI: 0.10, 0.12),

and having more than a high school education

(AOR = 0.37; CI: 0.34, 0.41). WIC enrolled women

located in urban areas were less likely to smoke than rural

women (AOR = 0.87; CI: 0.82, 0.94). Compared to

women with normal pre-pregnancy weight (BMI:

18.5–24.9), underweight women (BMI:\18.5) were 25 %

more likely to smoke 3 months prior to pregnancy

(AOR = 1.25; CI: 1.06, 1.46). Additionally, compared to

women with normal pre-pregnancy weight, no other

Table 2 Maternal

characteristics and smoking

3 months prior to pregnancy

among Kansas WIC participants

Characteristic 2011

Not smoking 3 months

prior to pregnancy

N = 14,473 (%)

Smoking 3 months

prior to pregnancy

N = 6300 (%)

P value

Race/ethnicity \0.0001

Non-Hispanic white 58.0 42.1

Non-Hispanic black 73.3 26.7

Hispanic 90.9 9.1

Other race 74.5 25.5

Frequency missing = 520

Age in years \0.0001

17 and younger 81.0 19.0

Between 18 and 19 67.3 32.7

Between 20 and 29 67.0 33.0

30 and older 76.5 23.5

Frequency missing = 520

Mother’s education level \0.0001

Some high school 69.8 30.2

Graduated from high school 65.5 34.5

More than high school 75.4 24.6

Frequency missing = 1462

Rural/urban residency \0.0001

Urban (RUCA = 1–3) 72.4 27.6

Rural (RUCA = 4–10) 66.7 33.3

Frequency missing = 597

Prepregnancy BMI \0.0001

Underweight (BMI\ 18.5) 59.8 40.2

Normal (BMI: 18.5–24.9) 68.8 31.2

Overweight (BMI: 25–29.9) 72.1 27.9

Obese (BMI[ 30) 69.8 30.2

Frequency missing = 916

Parity 0.0038

No births before current pregnancy 70.7 29.3

One birth before current pregnancy 70.3 29.7

Two births before current pregnancy 69.2 30.8

Three or more births before current

pregnancy

67.8 32.2

Frequency missing = 844

Multi-vitamin use prior to pregnancy \0.0001

Yes 73.7 26.3

No 68.7 31.3

Frequency missing = 520

J Community Health (2015) 40:1037–1046 1041

123



statistically significant differences exist for overweight

(BMI: 25–29.9) or obese (BMI:[30) women. Women who

had no births before their current pregnancy were less

likely to smoke (AOR: 0.79; CI: 0.71, 0.87) followed by

WIC enrolled women who had two births before their

current pregnancy (AOR: 0.87; CI: 0.79, 0.97). Last,

women who used multi-vitamins before pregnancy were

less likely to smoke (AOR: 0.71; CI: 0.65, 0.77) than

women who did not use multi-vitamins.

Discussion

Our findings demonstrate that there are differences in

smoking rates based on geographic location among the

WIC population. This study is different from others in that

smoking among rural pregnant women enrolled in the WIC

program was contrasted to smoking among urban pregnant

women enrolled in WIC. Overall, rural pregnant women

smoked at higher rates before, during, and after pregnancy

compared to urban women and results indicate that high

prevalence rates among the WIC population in rural and

urban settings have remained unchanged since 2008.

WIC enrolled women in rural Kansas smoked at par-

ticularly higher rates 3 months prior to pregnancy com-

pared to urban women. Also, underweight women smoked

at higher rates 3 months prior to pregnancy than women

who were overweight or obese. Additionally, WIC enrolled

women who had three or more births before their current

pregnancy smoked at higher rates 3 months prior to preg-

nancy than women who did not have any births prior to

their current pregnancy.

Furthermore, the following characteristics were associ-

ated with reduced odds of smoking 3 months prior to

pregnancy: being 17 years old or younger, Hispanic, having

an education beyond high school, residing in an urban lo-

cation, having a normal body mass index, not having had

any live births prior to the current pregnancy, and using

multi-vitamins.

This study’s findings are consistent with previous re-

search that reports a higher prevalence of smoking in rural

versus urban areas especially among reproductive-aged

women [47, 48, 58, 59]. Our findings indicate that this is

true among rural, low-income pregnant WIC populations.

Compared to urban women, rural pregnant women smoked

at much higher rates 3 months prior to pregnancy and

continued to smoke at high rates during and after preg-

nancy as well. This finding illustrates the need for smoking

cessation programming specifically targeting women of

reproductive age during the pre-conception period.

This study also confirms earlier findings that young rural

adults between the ages of 18 to 34 smoke at especially

high rates [59]. In this study, compared to 20–29 year olds,

18–19 year old women were more likely to smoke

3 months prior to pregnancy than women = or\17 years

old or women [30. Research findings indicate that resi-

dents of rural communities generally start smoking at a

younger age and continue smoking for longer periods of

time [60]. Given this finding, women who smoke at the age

of 18 or 19, as reported in this study, may experience ad-

verse health outcomes with potentially subsequent preg-

nancies as they are more likely to continue smoking.

Again, smoking cessation programming specifically tar-

geting reproductive-aged young women becomes critical.

Additionally, research findings report that lower rural

socio-economic status, as measured by education level and

annual household income, are associated with higher rates

of smoking [47, 48, 58]. Consistent with this research, the

current study reports that women with a high school

diploma or less smoked at significantly higher rates

3 months prior to pregnancy compared to women who had

more than a high school education. Also, being a high

school graduate increases one’s odds of smoking 3 months

prior to pregnancy. As all women in this study are

Fig. 1 Percentage of smoking in rural Kansas among pregnant WIC

participants

Fig. 2 Percentage of smoking in urban Kansas among pregnant WIC

participants
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considered low-income, these findings are particularly

troublesome considering the addictive properties of ni-

cotine and increasing prices of cigarettes for women who

can least afford it, but who smoke at high rates!

Overall, this study’s findings are important because they

have major health consequences for women and their

children. Geographic location, race, age, education level,

body mass index, parity, and vitamin use should all be

taken into account when designing smoking cessation in-

terventions. It may be tempting to treat public assistance

programs such as the WIC program alike and develop a

smoking cessation program that fits all participants. How-

ever, our findings indicate that one size does not fit all and

that intervention programs need to be culturally, geo-

graphically, and demographically appropriate.

Implications for Public Health Practice

and Research

The Kansas Department of Health and Environment reports

that in about one quarter of all infant deaths that took place

between 2007 and 2011 in Kansas, the mother reported

smoking at some time during her pregnancy [61]. While we

do not imply the association between WIC mothers who

smoke and reported infant deaths, we do know that high

smoking rates for this same time period remained

Table 3 Unadjusted and

adjusteda odds ratios for

smoking 3 months prior to

pregnancy among Kansas WIC

participants

Variable 2011

N = 21,370

Unadjusted Adjusteda

OR 95 % CI OR 95 % CI

Race/ethnicity

Non-Hispanic white Ref Ref Ref Ref

Non-Hispanic black 0.50 [0.46–0.56] 0.51 [0.45–0.56]

Hispanic 0.14 [0.13–0.15] 0.11 [0.10–0.12]

Other race 0.47 [0.41–0.54] 0.46 [0.40–0.54]

Age in years

17 and younger 0.48 [0.41–0.55] 0.36 [0.30–0.44]

Between 18 and 19 0.99 [0.90–1.08] 0.84 [0.75–0.93]

Between 20 and 29 Ref Ref Ref Ref

30 and older 0.62 [0.58–0.68] 0.73 [0.66–0.81]

Mother’s education level

Some high school Ref Ref Ref Ref

Graduated from high school 1.22 [1.14–1.31] 0.70 [0.64–0.76]

More than high school 0.76 [0.70–0.82] 0.37 [0.34–0.41]

Rural/urban residency

Urban (RUCA = 1–3) 0.76 [0.72–0.81] 0.87 [0.82–0.94]

Rural (RUCA = 4–10) Ref Ref Ref Ref

Prepregnancy BMI

Underweight (BMI\ 18.5) 1.48 [1.28–1.71] 1.25 [1.06–1.46]

Normal (BMI: 18.5–24.9) Ref Ref Ref Ref

Overweight (BMI: 25.0–29.9) 0.85 [0.79–0.92] 0.94 [0.87–1.03]

Obese (BMI[ 30.0) 0.95 [0.89–1.03] 0.93 [0.85–1.00]

Parity

No births before current pregnancy 0.87 [0.80–0.94] 0.79 [0.71–0.87]

One birth before current pregnancy 0.89 [0.82–0.96] 0.77 [0.70–0.85]

Two births before curent pregnancy 0.94 [0.85–1.02] 0.87 [0.79–0.97]

Three or more births before current pregnancy Ref Ref Ref Ref

Multi-vitamin use prior to pregnancy

Yes 0.78 [0.72–0.85] 0.71 [0.65–0.77]

No Ref Ref Ref Ref

OR odds ratio, CI confidence interval, Ref referent group; all values are significant at 95 % CI
a Adjusted for the variables listed in this table
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unchanged among women who received WIC benefits. To

better understand the risk of smoking on poor birth out-

comes among women enrolled in a WIC program, further

research is needed.

In addition, infant deaths in urban versus rural loca-

tions should be examined for linkages to maternal

smoking behavior and the timeline of this behavior. Rural

women in particular were smoking at much higher rates

3 months prior to pregnancy than urban women, 33.3

versus 27.6 % respectively. When one compares these

rates to a national smoking rate of 23.2 % 3 months prior

to pregnancy, smoking prevalence for rural women is

especially high. Furthermore, this study’s results indicate

that WIC enrolled women who had two or more births

before their current pregnancy were more likely to smoke

3 months prior to pregnancy compared to women who had

no live births prior to pregnancy. This makes one wonder

about young children in the home exposed to secondary

smoke and its association with infant mortality though it

must be noted that this is a complex area of study in-

volving a multitude of risk factors and that smoking is

merely one of these risk factors.

It is imperative that women who are in their reproduc-

tive years be informed about the risks of smoking related to

their infant’s and their own health. Smoking cessation in-

terventions should target women at all stages of the re-

productive years (before, during, and after pregnancy) but

should especially target rural WIC enrolled women with

young children before a recurring pregnancy. Results from

additional research in these areas will inform the devel-

opment of smoking cessation interventions and help craft

preventive messages around smoking, maternal health, and

infant health.

Smoking also reduces the likelihood of breastfeeding

[26–28, 44, 45]. Though women enrolled in the Kansas

WIC program started breastfeeding at high rates [62], they

did not continue breastfeeding for 6 months as recom-

mended by the American Academy of Pediatrics [31].

While early breastfeeding cessation can be attributed to a

number of factors, smoking is a modifiable behavior that

should be addressed so that women can continue breast-

feeding. Therefore, it may be useful to incorporate an

educational component on the risks of smoking to mother

and infant in breastfeeding support interventions especially

those that target the WIC population. Moreover, an effec-

tive smoking cessation component may be particularly

important in efforts to encourage women to breastfeed for

longer periods of time.

Limitations and Future Direction

One of the limitations of this study is self-report bias of the

PNSS surveillance system. Smoking behaviors during

pregnancymay carry a certain stigma and cause individuals to

report less of the behavior than is actually taking place though

research reports that women are truthful when reporting their

smoking habits during pregnancy [63]. The findings from this

study are also somewhat limited in that they may not be

generalizable to all states. States that did not participate in the

PNSS may still provide WIC benefits. Therefore, national

PNSS reports are not representative of all WIC programs and

are alsonot representative of all low-incomepregnantwomen.

The national report is representative of the population that is

served by the public health programs submitting the data and

this includes Kansas. Last, in order to draw stronger conclu-

sions about smoking behaviors, infant mortality, and breast-

feeding behaviors among rural and urban pregnant WIC

women, additional research should be conducted.

Conclusion

The main goal of this study was to shed light on smoking

behaviors among the pregnant WIC population in Kansas.

It appears that WIC participants in Kansas smoked at

higher rates before, during, and after pregnancy than WIC

participants nationally and that smoking prevalence was

higher for rural compared to urban women. A trend ana-

lysis discovered that smoking rates among WIC women

have remained high for the last few years. This finding

underscores the need for effective smoking cessation pro-

gramming targeting rural women of reproductive age par-

ticularly during pre-conception. Results from this study add

to the current literature in that the rural WIC population

may have different needs regarding smoking cessation

programming than the urban WIC population and that in-

terventions should be culturally, geographically, and de-

mographically appropriate. Furthermore, this study’s

results will help inform WIC program administrators of

smoking behaviors and assist in enhancing current services

and their delivery to the Kansas WIC population.
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