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Abstract

Objectives—Healthy diet, physical activity and appropriate weight gain during pregnancy

contribute to healthy birth outcomes. The Institute of Medicine recommends that women receive

counseling about diet and exercise during preconception, pregnancy and postpartum periods. We

sought to determine how often healthcare providers report counseling women of childbearing age

about diet or exercise and if such rates vary by pregnancy, overweight/obesity status or physician

specialty.

Methods—We combined the 2005-2010 National Ambulatory Medical Care Survey (NAMCS)

and the National Hospital Ambulatory Medical Care Survey (NHAMCS) to obtain nationally

representative estimates of outpatient preventive care visits for women of child-bearing age (15-44

years). Accounting for survey design, we compared proportions of preventive visits that included

diet/exercise counseling for pregnant women vs. non-pregnant women and performed

multivariable logistic regression models to estimate odds ratios.

Results—Providers reported counseling pregnant women about diet/exercise during 17.9% of

preventive care visits compared to 22.6% of visits for non-pregnant women (P<0.01, adj. OR 0.8,

95% CI: 0.7, 1.0). Overweight/obese pregnant (vs. non-pregnant) women were significantly less

likely to receive diet/exercise counseling (adj. OR 0.7, CI: 0.5, 0.9) as were women seen by OB/

GYNs vs. non-OB/GYNs (adj. OR 0.4, CI: 0.3, 0.5).

Conclusions—Our findings suggest that provider-reported diet/exercise counseling rates during

preventive care visits for women of childbearing age vary by overweight/obesity and pregnancy

statuses, as well as by provider specialty. Our data suggest that there may be missed opportunities

to provide diet/exercise counseling and that increasing rates of counseling could result in

improved maternal and infant health outcomes.
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Objectives

The 2009 Institute of Medicine (IOM) developed guidelines for weight gain during

pregnancy due to increased awareness of the adverse maternal and child health outcomes

with excessive gestational weight gain and in response to changing demographics and

epidemiologic profiles of the US women of child-bearing age [1]. Particularly, prepregnancy

body mass index (BMI) and gestational weight gain (GWG) of women have increased while

the proportion of pregnant women of advanced maternal age with chronic conditions has

increased since the 1990 guidelines were instituted. The new recommendations emphasize

healthy pregnancy outcomes for both the mother and the infant [1].

In order to implement these guidelines, the IOM recommends overweight and obese women

receive dietary and physical activity counseling before conception and that all women

receive counseling regarding diet and physical activity during pregnancy and postpartum

periods [1]. According to one study analyzing the Behavior Risk Surveillance System

(BRFSS), self-reported physical activity increased from 1994-2004, but nearly a quarter of

women ages 30-49 and a mere fifth of women ages 19-29 reported physical activity in 2004

[2]. In the same study, pregnant women failed to achieve minimum activity

recommendations more often (84.2%) than non-pregnant women (73.9%) [2]. Furthermore,

observational studies have revealed that most women of child-bearing age do not meet

recommended fruit and vegetable consumption [3,4].

In addition to prepregnancy BMI and GWG increasing over time, other health states

associated with excessive weight gain have been on the rise since 1990 including depression

[5,6], gestational diabetes [7], preeclampsia [8], gestational hypertension [8], cesarean

deliveries [9-11], maternal and infant mortality [1,12], low birth weight/very low birth

weight [13], small for gestational age births [1], large for gestational age births [1], preterm

birth [13,14], and offspring childhood obesity [15].

Using data from the 2005-2010 National Ambulatory Medical Care Survey (NAMCS) and

the National Hospital Ambulatory Medical Care Survey (NHAMCS), we sought to

investigate how often providers reported providing diet/exercise counseling to women of

childbearing age (15-44) during preventive care visits and whether these patterns differed by

pregnancy status. Secondarily, we examined whether counseling rates differed by

overweight/obesity status or by provider specialty.

Methods

Survey Design

The NAMCS and the NHAMCS are national probability sample surveys administered by the

Centers for Disease Control and Prevention in outpatient ambulatory medical care settings

[16]. NAMCS collects data on outpatient office-based clinics and community health centers
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whereas NHAMCS data is collected from hospital outpatient departments and emergency

departments. These surveys are completed by non-federally employed physicians involved

in direct patient care. In NAMCS, physicians are randomly assigned a 1 week reporting

period during the year, in which the physician records data for a random sample of visits. In

NHAMCS, a random sample of hospital visits is recorded by hospital staff during 1 of the

16 four-week randomly assigned reporting periods. Both surveys utilize a multi-stage,

clustered probability design that involves probability samples of primary sampling units,

physician practices within these units and patient visits within these practices. In order to

produce unbiased national estimates, each patient visit was assigned an inflation factor, or

the patient visit weight, based on the probability of selection and response. This approach

allowed us to obtain national estimates of outpatient preventive care visits when appropriate

weights were applied. The primary units of analysis were preventive health care visits for

women of childbearing age. We combined the two data sources because outpatient office

settings as well as hospital-based clinics provide most of preventive care visits in the United

States. Visits to emergency departments (a subset of NHAMCS) were excluded from the

analysis. To obtain a sample size with adequate power we combined the data for 2005-2010.

Estimates were considered to be reliable when relative standard errors were 30 percent or

less, and any estimates based on 30 or fewer observations were considered to be unreliable

by the National Center for Health Statistics (NCHS) [17-20]. The current CDC data for both

NAMCS and NHAMCS is available up until 2010 and 2005 was the first year that height

and weight data were collected.

Variable Selection

Our primary outcome of interest was provider reported diet/exercise counseling. We derived

this dichotomous variable from a combination of the checked indicator box of health

education that included ‘diet/nutrition’, ‘exercise’ or ‘weight reduction’, ICD-9 diagnostic

code for exercise counseling (V6541), exercise surveillance counseling (V653-) or a reason

for visit code for diet and nutritional counseling (460.00). Visits were identified as

‘preventive care’ if the major reason for visit was recorded as preventive care or reason for

visit codes, created by the NCHS for NAMCS/NHAMCS [17-20], were recorded as general

medical exam (310.00), unconfirmed pregnancy (320.00), prenatal exam (320.50),

gynecological exam (322.50), family planning (350.00), diet and nutritional counseling

(460.00), counseling and examination for pregnancy (351.50), or progress visits (480.00).

We included visits for women of child-bearing age (15-45 years of age), if they were

classified as ‘preventive care’ and, for NAMCS, if the physician specialty was recorded as

general/ family practitioner, obstetrician/gynecologist (OB/GYN), internal medicine, or

pediatrician. For NAMCS, we only included visits for pregnant women if they were with a

general/family medicine or OB/GYN provider. Women were classified as ‘pregnant’ if they

had an ICD-9 diagnostic code for routine pregnancy visit (V22), reason for visit code for

routine prenatal examination (320.50), pregnancy checkbox was marked (2005 & 2006

only), or if they had an ICD-9 code for complications of pregnancy (164.0 – 167.0).

Since we were interested in whether counseling rates differed by overweight/obesity status,

we ascertained maternal BMI in the following ways. For non-pregnant women, we identified

overweight and obese women through a combination of a BMI variable generated by the
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survey if height and weight data were available, ICD-9 diagnostic codes (‘27800’, ‘27801’,

and ‘27802’) for overweight and obesity, a marked obesity diagnosis checkbox under the

section “Regardless of the diagnoses written in 5a, does the patient now have obesity?”

Initially, we intended to solely use the obesity checkmark to identify obese patients’ visits;

however, some patients classified as obese had a BMI in the overweight range (25-29.9

kg/m2) and other patients identified with BMI’s > 30 kg/m2 did not have this checkbox

marked.

Among pregnant women, BMI is not computed by the surveys; however, we calculated BMI

if visits had height and weight data available. Since we were uncertain about which trimester

in which the visit occurred and had no access to the woman’s prepregnancy BMI, we used a

conservative estimate, subtracting the maximum allowable weight gain during pregnancy

stated in the 2009 IOM report (40 lbs for an underweight women) from the current weight to

calculate BMI. This provides a conservative proxy for prepregnancy maternal BMI. The

same diagnostic codes and obesity checkbox marks in addition to the modified BMI were

used to identify overweight and obese pregnant women. We combined visits for overweight

and obese women into one category. For purposes of brevity, overweight and obese were

referred to as ‘overweight.’ Provider specialty information was only available in the

NAMCS data; thus, analyses including provider specialty were restricted to NAMCS only.

Multiple covariates were considered to be potential confounders. Age was divided into 5

categories (15-19; 20-24; 25-29; 30-34; 35-45) as done in a similar study [21] with slight

modifications in order to address the issue of cells having less than 30 observations. We

obtained race/ethnicity information based on categorizations indicated on the survey. The

individual completing the survey recorded the perceived race/ethnicity of the patient based

on observation, medical records, or via multiple choice checkboxes on the survey

instrument. However, using finer subgroups of race created cells that violated NCHS’

reliability criteria [17,18]; thus, race/ethnicity was re-grouped into non-Hispanic white, non-

Hispanic black, Hispanic, or Other (Asian, Native Hawaiian/Other Pacific Islander,

American Indian/Alaskan Native, multiple races). We used insurance status as a proxy for

socioeconomic status categorized into ‘Private’, ‘Medicaid’ and ‘Other’. Other variables we

included were survey instrument (NAMCS vs. NHAMCS), geographic region (Northeast,

Midwest, South, and West) and provider type (physician (MD) only, MD and other non-MD

provider (nurse practitioner (NP), physician’s assistant (PA) or registered nurse (RN)), and

non-MD provider only)). Because the IOM updated its guidelines regarding weight gain in

pregnancy in 2009, we compared counseling rates before 2009 with the most recent 2010

data.

Statistical Analysis

Univariate analyses were conducted to obtain estimates of the number of preventive care

visits annually in the US for women of child-bearing age. We performed bivariate analyses

to obtain estimates of provider-reported counseling according to patient characteristics and

provider characteristics. Multivariable logistic regression was utilized to identify predictors

from a list of covariates and obtain relative odds of provider-reported counseling. We

included covariates in the adjusted models based on clinical and/or statistical significance.
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The average of the 2005-2010 combined patient weights were used in the PROC

SURVEYFREQ/PROC SURVEYLOGISTIC procedures to account for the complex study

design.

Provider specialty information was only available in the NAMCS data; thus, analyses

including provider specialty were restricted to NAMCS only. Because approximately 50%

of visits had no data on overweight status, we compared our multivariable models

comparing visits for pregnant vs. non pregnant women as well as the model for OB/GYN vs.

non-OB/GYN using all visits to models visits with overweight status included. All analyses

were performed using SAS version 9.2 (SAS Institute, Inc., Cary, North Carolina). The Beth

Israel Deaconess Medical Center Institutional Review Board (IRB) Committee exempted

this analysis from IRB review since it fulfilled criteria set forth in federal regulations at 45

CFR 46.101(b)(4).

Results

From 2005-2010 NAMCS and NHAMCS, a total of 33,187 preventive care visits for women

of childbearing age were sampled, representing approximately 67.9 million visits annually

(Figure 1). Providers reported providing diet/exercise counseling during 20.5% of these

visits (95% CI: 18.2, 22.8). Forty-one percent of all of these visits were for pregnant women.

Overall, preventive care visits for pregnant (vs. non-pregnant) women and for non-

overweight (vs. overweight) women had lower rates of provider reported diet/exercise

counseling. Only 17.9% of visits for pregnant women included counseling compared to

22.6% of the visits for non-pregnant women (P < 0.01). This association persisted after

adjustment for age, race/ethnicity, insurance status, survey type (NAMCS vs. NHAMCS),

region of the country, and provider type (adjusted OR 0.8, 95% CI: 0.7, 1.0). In addition,

race, insurance status and provider type did not predict receipt of counseling (Table 1).

Rates of counseling before (18.0%) and after (17.5%) the 2009 IOM updated pregnancy

weight gain recommendations did not differ for pregnant women (P = 0.89). In the

multivariable adjusted model, women ages 25-29 compared to younger (< 20 years) and

older (≥ 35 years) age categories, women who were seen in outpatient ambulatory clinics

compared to outpatient hospital departments and women who were seen in the Midwestern,

Southern and Western regions of the US compared to the Northeastern region were less

likely to receive counseling (Table 2). Among preventive care visits in which overweight

status could be ascertained (49.2%), lean pregnant and non-pregnant women received less

counseling than their overweight counterparts (20.0% vs. 26.0% (P = 0.05) and 19.4% vs.

36.2% (P < 0.0001), respectively). While visits for non-Hispanic White women were less

likely to be coded as overweight (47.2 %) compared to non-Hispanic Black (58.0%) and

Hispanic (50.0%) women, counseling rates were almost equivalent (25.4%, 26.0% and

28.2% respectively, P = 0.4). In an analysis analogous to the multivariable model above but

restricted to visits in which overweight status could be obtained, we found that pregnant

women were similarly less likely to receive diet/exercise counseling compared to non-

pregnant women (adj. OR 0.8, CI: 0.6, 1.0). When we adjusted further for overweight status

in this model, pregnancy continued to confer lower but non-significant and attenuated odds

of a visit including counseling (adj. OR 0.9, CI: 0.7, 1.2). Among visits for overweight

women, pregnant women were less likely to receive diet/exercise counseling than non-
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pregnant women (26.0% vs. 36.2%, P < 0.002, unadjusted OR 0.6, CI: 0.5, 0.8). After

adjustment for age, race, insurance status, survey instrument, region and provider type, this

association persisted (OR 0.7, CI: 0.5, 0.9). In an additional analysis treating those missing

overweight status as its own category, we found that rates of counseling both pregnant

(14.4%, CI: 10.9-17.9) and non-pregnant women (13.0%, CI: 10.9, 15.2) were low. Visits

for those missing overweight status had a lower odds of receiving counseling compared to

visits for overweight individuals (adj. OR 0.3, CI: 0.3, 0.4) and surprisingly lower odds

compared to visits for non-overweight individuals (adj. OR 0.7, CI: 0.5, 0.8).

Among preventive care visits for non-pregnant women to office-based physicians

(NAMCS), internists, general and family medicine practitioners and pediatricians reported

higher rates (31.1%, CI: 28.0, 34.3) of counseling compared to OB/GYNs (15.9%, CI: 13.2,

18.6) (P < 0.0001). There was no difference in counseling rates between OB/GYN vs. non-

OB/GYN for visits for pregnant women (Table 1). The interaction term between provider

specialty and pregnancy status was significant (P = 0.005). When we further stratified by

pregnancy status, it became evident that there was no difference in counseling by

overweight status among visits for pregnant women, but that there were vast differences

among visits for non-pregnant women (Table 3, Figure 2). In a multivariable regression

model restricted to visits for non-pregnant women and adjusting for age, race, insurance

type, region and provider type, the association persisted with OB/GYNs reporting

counseling less often than their non-OB/GYN counterparts (OR 0.4, CI: 0.3, 0.5). When we

compared odds ratios of OB/GYN (vs. non-OB/GYN) reported counseling in models

restricted to visits with overweight status before and after adjustment for overweight status,

there was no change in adjusted odds ratios (0.4, CI: 0.3, 0.5 and 0.4, CI: 0.3, 0.6

respectively).

Discussion

We found that overall, providers reported counseling women of childbearing age about diet/

nutrition/exercise during only a fifth of all preventive visits. Visits for pregnant women (vs.

non-pregnant), non-overweight (vs. overweight) women and visits with OB/GYN (vs. non-

OB/GYN) providers were less likely to include counseling. There were no differences in

counseling rates by race/ethnicity despite a higher incidence of overweight among minority

women. We did not detect differences in counseling before and after the 2009 IOM

pregnancy weight gain guidelines, but we suspect it may be too early to detect any change

since 2010 is the most recent data available for analysis.

While non-pregnant women were more likely to receive counseling, rates were still

relatively low and there is room for improvement among primary care providers. This is

consistent with a recently published study of NAMCS data by Kraschnewski and colleagues

[22]. While they studied all primary care visits for adults, not just women of childbearing

age, they reported low rates of counseling of 7.8% and 6.2% of the visits in two distinct

survey periods (1995-1996 and 2007-2008, respectively). While their study relied on

diagnostic coding, their data support our findings that provider report of counseling is

uncommon. Another study utilizing the National Health and Nutrition Examination data

have found that overweight and obese patients whose physicians have acknowledged their
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weight status have a greater desire to lose weight or attempt weight loss [23]. These studies

provide evidence that preventive care visits may be an underutilized and potentially useful

venue to increase diet and exercise counseling for both pregnant and non-pregnant women.

Previous studies have shown that women who receive advice about weight gain during

pregnancy are more likely to gain the recommended amount of weight [24]. Despite its

importance, a national study surveying US OB/GYNs prevention and management of

obesity in pregnancy found that only 63.4% of the physicians used maternal pre-pregnancy

BMI to modify their pregnancy weight gain recommendations [25]. In another survey study,

most obstetric providers reported advising gestational weight gain ranges that were not in

accordance with the IOM guidelines [26]; suggesting not only are there missed chances to

counsel but that the content of the counseling sessions may have opportunities to improve.

Additionally, in our analysis, we observed that visits for pregnant women in outpatient

office-based clinics were less likely to include counseling compared to those in outpatient

hospital departments. This is consistent with studies that have demonstrated using national

surveys that women of lower socioeconomic status received less or lower quality prenatal

and other health-related counseling in private offices compared to outpatient hospital clinics

[27,28].

The primary strength of our study is the use of a large, nationally representative sample,

with patient weights applied to obtain national estimates. There are several limitations to this

study inherent to large surveys. Information biases from survey instruments may lead to

exposure and/or outcome misclassification. It is possible that the providers provided

counseling without marking a checkmark on the Patient Record Form, thus underestimating

the number of visits that included counseling. The forms were completed primarily by either

hospital staff or Census field representatives during a specific period; therefore it is probable

that the women are receiving counseling during separate visits that are not captured by the

record from that day. It is also plausible that another individual with a different role

(nutritionist, community health worker) within the healthcare or community setting could be

providing counseling that would not be captured in this survey. However, underreporting is

most likely to be random based on patient characteristics and was quite low regardless of the

individual marking the Patient Record Form. Additionally, the quality of the counseling

could not be assessed from these forms.

Pregnancy status could potentially be misclassified since the pregnancy status checkbox was

only available for certain years. However, we used a robust method to identify pregnant

women through a combination of ICD-9 diagnostic codes, checkbox and reason for visit

codes. These codes were carefully examined to be indicative of pregnancy status that would

minimize misclassification. Similar methods were used to identify preventive care visits and

to keep misclassification to a minimum.

Although we attempted to identify obese/overweight status through methods similar to

identifying pregnancy status, approximately 50% of the visits were missing overweight

status. This could potentially bias our results substantially. However, comparison of our

primary analysis in the overall cohort to the smaller cohort of visits that had BMI data

produced similar results. When we subsequently adjusted for overweight status, the
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association between pregnancy status and receipt of counseling was somewhat attenuated,

raising the possibility of confounding by overweight status. However, the association was

still in the same direction. Nonetheless it is still very likely that these visits are not missing

overweight status at random since the rates of counseling for those missing overweight

status was very low for both pregnant and non-pregnant women. We speculate that when

overweight was not of clinical concern to the provider or the patient (i.e. leaner, healthier

patients), it was omitted from the collection form. Such omission, if included would have

likely only strengthened the association between overweight and counseling. We do not

believe it would have significantly altered the inverse association between pregnancy status

and counseling. Additionally, the obesity/overweight rates among pregnant women is likely

to be underestimated since we only considered pregnant women in extreme BMIs to be

included in this category. Our overall obesity/overweight rate was 48.9%. According to the

CDC data, the prevalence of age-adjusted obese/overweight individuals in the US from

2005-2010 ranged from 66.9-68.8% [29]. Alternatively, it is possible that our estimates may

be plausible. According to the Pediatric and Pregnancy Nutrition Surveillance System

(PNSS) data from 2005-2010, between 48.5% and 55.0% of all pregnant women were

overweight (including obese) and 44.0% to 50.2% of all mothers gained weight that

exceeded the ideal weight gain recommended in the 2009 IOM report [30].

We restricted provider specialty for preventive visits for pregnant women to OB/GYN and

family and general practitioners. We included internists and pediatricians (in addition to

OB/GYN and family and general practitioners) for visits for non-pregnant women. We were

only able to do so for NAMCS visits because these data are not available from NHAMCS.

Selectively restricting the NAMCS sample to appropriate primary care providers but not for

NHAMCS could potentially introduce differential misclassification bias. Visits to non-

primary care providers from NHAMCS could be included in our sample. This, however, is

unlikely to have an influence on the outcome since the weighted frequency of visits to

outpatient office physicians (NAMCS) was 86.9% compared to 13.1% of the total

percentage of visits to outpatient hospital departments (NHAMCS). NHAMCS provider

misclassification would be expected to a minimal effect on our results. It is possible that

internists and pediatricians more routinely counsel about diet and exercise regardless of the

patient in their offices. This could partially explain differences in counseling during visits

for pregnant vs. non-pregnant patients.

It is also possible that OB/GYN’s report counseling less often because they have many

prenatal visits during which they may only provide counseling during a subset (i.e. initial

visit). However, this is not likely responsible for our findings given that the main difference

in specialty specific counseling rates were among visits for non-pregnant patients. In the

multivariable analyses, OB/GYNs still provided less counseling compared to non-OB/GYNs

even after controlling for pregnancy and overweight statuses. Still, it is important to note

that the “episode” of care is different when comparing visits for pregnant vs. non-pregnant

patients because non-pregnant patients are likely to be seen only once a year.

In summary, we found that despite clear recommendations that pregnant women receive

counseling regarding diet, exercise and weight gain during pregnancy, that pregnant women

are less likely to receive such counseling during the course of preventive care. Our data
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suggest that there may be many missed opportunities to provide diet/exercise counseling and

propose that efforts to increase counseling rates could result in improved maternal and infant

health outcomes.
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Figure 1.
Outpatient Visit Selection
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Figure 2.
Percentage of NAMCS visits including provider-reported diet-exercise counseling by

pregnancy status and provider specialty (n=9948).

Yamamoto et al. Page 12

Matern Child Health J. Author manuscript; available in PMC 2015 September 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Yamamoto et al. Page 13

Table 1

Characteristics of preventative care visits for women of childbearing age (15-44 years), NAMCS, NHAMCS,

2005-2010.

Pregnant Non-pregnant

Sample
visits
(n)

Annual
visit
estimates
in millions
(%)

Percent of visits
with provider-
reported
counseling %
(95% CI)

Sample
visits (n)

Annual
visit
estimates
in millions
(%)

Percent of visits
with provider-

reported
counseling %

(95% CI)

All visits 16,902 29.9 17.9 (14.5, 21.3)a 16,285 38.0 22.6 (20.4, 24.7)

Age categories
(years)b

  < 20 2256 3.1 (10.2) 16.9 (11.6, 22.1) 2529 5.5 (14.5) 28.1 (24.0, 32.1)

  20-24 4936 7.6 (25.6) 18.8 (14.6, 23.0) 2820 5.5 (14.5) 17.3 (14.4, 20.2)

  25-29 4775 9.2 (30.9) 17.0 (13.3, 20.6) 2862 6.5 (17.0) 19.9 (16.6, 23.2)

  30-34 3433 7.3 (24.5) 18.7 (14.4, 23.0) 2578 5.7 (15.1) 19.6 (16.3, 22.9)

  ≥ 35 1502 2.6 (8.8) 17.8 (13.1, 22.4) 5496 14.8 (38.8) 24.8 (21.7, 27.9)

Race/
ethnicity

  Non-
Hispanic
White 7004 17.2 (57.4) 15.6 (12.0, 19.1) 7503 23.3 (61.4) 22.9 (20.2, 25.5)

  Non-
Hispanic
Black 3512 4.6 (15.5) 20.6 (13.4, 27.7) 3707 5.9 (15.6) 22.1 (18.5, 25.8)

  Hispanic 4851 6.1 (20.3) 22.4 (16.1, 28.7) 3749 6.4 (16.8) 20.7 (17.6, 23.8)

  Other 1535 2.0 (6.9) 18.1 (12.2, 24.1) 1326 2.4 (6.3) 25.7 (19.7, 31.8)

Insurance
status

  Private 4771 16.0 (55.0) 15.6 (11.9, 19.3) 6553 25.5 (69.5) 23.1 (20.5, 25.7)

  Medicaid 9429 10.5 (36.0) 21.1 (15.8, 26.4) 5981 6.6 (18.0) 20.3 (16.9, 23.7)

  Other 2200 2.6 (8.9) 20.8 (11.4, 30.2) 3088 4.6 (12.5) 23.5 (18.8, 28.3)

Survey
Instrumentc

  NAMCS 4197 25.5 (85.4) 16.0 (12.2, 19.8) 5751 33.5 (88.1) 22.8 (20.4, 25.1)

  NHAM

CS-OPD 12705 4.4 (14.6) 29.0 (23.8, 34.3) 10534 4.5 (11.9) 21.2 (18.5, 23.9)

Regionc

  Northeast 4803 4.1 (13.9) 33.0 (22.6, 43.4) 5666 7.9 (20.8) 27.2 (21.2, 33.1)

  Midwest 4532 7.2 (24.2) 10.7 (7.1, 14.2) 3826 8.4 (22.2) 22.1 (17.6, 26.5)

  South 3760 11.5 (38.3) 20.0 (13.3, 26.7) 3789 13.4 (35.4) 20.3 (17.0, 23.7)

  West 3807 7.0 (23.6) 13.0 (7.9, 18.1) 3004 8.2 (21.6) 22.3 (18.8, 25.7)

Provider
Type

  MD
only 3994 13.3 (44.6) 15.7 (11.4, 20.0) 5291 18.6 (49.2) 22.0 (19.2, 24.9)

  MD +
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Pregnant Non-pregnant

Sample
visits
(n)

Annual
visit
estimates
in millions
(%)

Percent of visits
with provider-
reported
counseling %
(95% CI)

Sample
visits (n)

Annual
visit
estimates
in millions
(%)

Percent of visits
with provider-

reported
counseling %

(95% CI)

other
provider
(NP, PA or
RN) 9717 14.3 (48.3) 19.9 (15.0, 24.7) 7803 16.2 (43.0) 23.8 (20.8, 26.8)

  Non-
MD only
(NP, PA or
RN) 3075 2.1 (7.1) 19.6 (13.5, 25.8) 3039 2.9 (7.8) 19.5 (13.7, 25.3)

Physician specialty (NAMCS
only)b

  OB/GYN 3636 23.4 (91.5) 16.0 (12.1, 19.9) 3022 18.4 (54.9) 15.9 (13.2, 18.6)

  Non-
OB/GYNe 561 2.2 (8.5) 15.9 (9.2, 22.6) 2729 15.1 (45.1) 31.1 (28.0, 34.3)

Overweight

statusb,d

  Overweight or Obese 3077 5.0 (37.0) 26.0 (19.9, 32.0) 5118 12.8 (55.7) 36.2 (32.8, 39.6)

  Normal
BMI/Underweight 4855 8.5 (62.8) 20.0 (15.5, 24.4) 3268 10.2 (44.3) 19.4 (16.4, 22.4)

Abbreviations: MD physician, RN registered nurse, NP nurse practitioner, PA physician’s assistant, OB/GYN obstetrician/gynecologist, NAMCS
National Ambulatory Medical Care Survey, NHAMCS-OPD National Hospital Ambulatory Medical Care Survey Outpatient Department

a
P < 0.01 Chi-Square comparing provider reported counseling for pregnant vs. non-pregnant women.

b
P < 0.0001 Chi-Square comparing provider reported counseling within covariate group among non-pregnant women.

c
P < 0.0001 Chi-Square comparing provider reported counseling within covariate group among pregnant women.

d
P < 0.05 Chi-Square comparing provider reported counseling within covariate group among pregnant women.

e
In NAMCS, non-OB/GYN visits for pregnant women includes general/family practitioners and for non-pregnant women, includes general/family

practitioners, internists and pediatricians.
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Table 2

Associations of provider-reported diet/exercise counseling for women of childbearing age by maternal, survey,

and provider characteristics (NAMCS, NHAMCS 2005-2010)

Model 1a Model 2b Model 3c

OR (95% CI) OR (95% CI) OR (95% CI)

Pregnant (vs. non-pregnant) 0.8 (0.7, 1.0) 0.8 (0.6, 1.0) 0.9 (0.7, 1.2)

Age categories (years)

  < 20 1.3 (1.0, 1.6) 1.6 (1.3, 2.1) 1.8 (1.4, 2.4)

  20-24 1.0 (0.8, 1.1) 1.0 (0.8, 1.2) 1.0 (0.9, 1.3)

  25-29 reference reference reference

  30-34 1.1 (0.9, 1.3) 1.1 (0.9, 1.3) 1.0 (0.8, 1.3)

  ≥ 35 1.3 (1.1, 1.5) 1.3 (1.1, 1.6) 1.2 (1.0, 1.5)

Race/ ethnicity

  Non-Hispanic White reference reference reference

  Non-Hispanic Black 1.0 (0.8, 1.3) 1.0 (0.7, 1.3) 0.9 (0.7, 1.2)

  Hispanic 1.1 (0.9, 1.4) 1.2 (1.0, 1.5) 1.2 (0.9, 1.5)

  Other 1.2 (0.9, 1.6) 1.3 (0.9, 1.9) 1.5 (1.0, 2.1)

Insurance status

  Private reference reference reference

  Medicaid 1.0 (0.8, 1.3) 1.0 (0.8, 1.2) 0.9 (0.7, 1.1)

  Other 1.1 (0.8, 1.5) 1.1 (0.8, 1.6) 1.1 (0.7, 1.5)

Survey

  NAMCS (vs. NHAMCS) 0.8 (0.6, 1.0) 0.8 (0.6, 1.1) 0.8 (0.6, 1.1)

Region

  Northeast reference reference reference

  Midwest 0.5 (0.3, 0.8) 0.6 (0.4, 1.0) 0.6 (0.4, 0.9)

  South 0.7 (0.4, 1.0) 0.8 (0.5. 1.1) 0.7 (0.5, 1.1)

  West 0.6 (0.4, 0.9) 0.5 (0.4, 0.8) 0.5 (0.3, 0.8)

Provider Type

  MD only reference reference reference

  MD + other provider (NP, PA or RN) 1.1 (0.8, 1.4) 1.1 (0.9, 1.5) 1.1 (0.9, 1.5)

  Non-MD only (NP, PA or RN) 1.4 (0.9, 2.2) 1.1 (0.8, 1.7) 1.1 (0.8, 1.7)

Overweight status

  Overweight/obese N/A N/A 2.1 (1.8, 2.5)

  Non-overweight/obese N/A N/A reference

NAMCS National Ambulatory Medical Care Survey, NHAMCS National Hospital Ambulatory Medical Care Survey

a
Model 1 is adjusted for all listed variables except overweight status.

b
Model 2 = model 1 restricted to visits not missing overweight status.

c
Model 3 = model 2 further adjusted for overweight status.
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Table 3

Percentage (95 % CI) of NAMCS visits including provider reported diet-exercise counseling by provider

specialty and overweight/obesity statusesa

% counseling OB/GYN Non-OB/GYN

Visits for pregnant women b 20.1 (14.7, 25.5) 21.7 (11.4, 32.0)

Visits for non-pregnant women c 19.8 (16.1, 23.6) 37.0 (33.2, 30.9)

 Overweight/Obese d 26.0 (21.6, 30.4) 45.3 (40.6-49.9)

 Non-overweight/Obese e 13.0 (8.7, 17.3) 26.2 (22.0-30.3)

NAMCS National Ambulatory Medical Care Survey

a
Analysis was restricted to those with overweight status ascertained (n = 5377). We did not stratify visits for pregnant women by overweight status

since some cells had < 30 observations.

b
Non-significant p-value, comparing visits for pregnant women seen by OB/GYN vs. non-OB/GYN, n=1847.

c
P < 0.0001 chi square, comparing all visits for non-pregnant women seen by OB/GYN vs. non-OB/GYN, n=3810.

d
P < 0.0001 chi square, comparing visits for obese non-pregnant women seen by OB/GYN vs. non-OB/GYN, n=2215.

e
P < 0.0003 chi square, comparing visits for non-obese non-pregnant women seen by OB/GYN vs. non-OB/GYN, n=1595.
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