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Behavioral risk factors such as smoking and obesity 
are associated with an increase in many preventable 

chronic diseases that affect the health of working adults, 
as well as influence the financial health of employers. For 
example, obesity is estimated to cost employers $73.1 billion 
annually [1], and tobacco use is estimated to cost employers 
$75.5 billion annually [2], both in direct medical costs. 

As health care premiums rise, employers are increasingly 
looking for ways to maintain or reduce costs [3-7].  According 
to a nationally representative survey of employers conducted 
in 2009, 21% of respondents reported that, in response to 
the economic downturn, they reduced the scope of health 
benefits or increased cost sharing [8]. From the perspective 
of employers, imposing health insurance surcharges or limit-
ing benefits for employees with risk factors, such as smoking 
and obesity, associated with leading chronic diseases may 
be more desirable actions than other forms of cost shifting 
[3]. Although these surcharges are an additional financial 
burden to high-risk employees, one possible benefit is that 
the surcharges may increase motivation in these individuals 
to quit smoking or to lose weight. However, little is known 
about employee perceptions about such changes before 
they are implemented, whether employees are motivated to 
consider making a behavioral change, and whether employ-
ees are confident in their ability to make desired behavioral 

changes. Consequently, data-driven guidance is lacking for 
individuals who are constructing health benefit changes.

During 2010 in North Carolina, approximately 661,000 
state employees had health insurance as a benefit covered 
by the State Health Plan for Teachers and State Employees. 
In April 2009, North Carolina Senate Bill 287 became law, 
and the Comprehensive Wellness Initiative went into effect 
[9]. For years, employees were automatically enrolled in an 
80/20 health benefit plan, in which 80% of health care costs 
are covered and 20% are paid by the employee. Beginning in 
July 2010, all state employees were automatically enrolled 
in a 70/30 health benefit plan, in which 70% of health care 
costs are covered and 30% are paid by the employee. The 
official health benefit policy can be accessed on the State 
Health Plan Web site (available at: http://www.shpnc.org/
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comp-wellness.html). In general, enrolled employees (or 
any additional covered dependents) who reported being a 
nonsmoker were eligible to stay in the more desirable 80/20 
plan (Table 1). 

Changes in North Carolina State Health Plan benefits 
related to weight will go into effect in July 2011 (Table 1). As 
planned, all employees will be automatically enrolled in the 
70/30 health benefit plan unless they attest to being a non-
smoker and having a body mass index (BMI; calculated as 
the weight in kilograms divided by the square of the height 
in meters) of less than 40. Details can be found on the State 
Health Plan Web site (available at: http://www.shpnc.org/
comp-wellness.html). In 2012, employees will be automati-
cally enrolled in the 70/30 health benefit plan unless they 
attest to being a nonsmoker and having a BMI of less than 
35 (Table 1).

In this study, performed before implementation of the 
health benefit changes, we assessed the awareness, atti-
tudes, beliefs, and motivation of overweight state employees 
who were covered by the North Carolina State Health Plan 
and would be directly affected by the changes. In addition, 
we examined variations in employee attitudes on the basis 
of their BMI and smoking status. The following hypotheses 
were tested: employees’ self-reported BMI does not match 
their actual (measured) BMI; employees in the highest 
BMI categories are less likely to favor the new benefit plan 
changes, to believe in their potential for helping employees 
lose weight, and to report confidence in their ability to lose 
weight, compared with employees in lower BMI categories; 
and overweight employees who smoke are less likely to favor 
the new benefit plan changes or to believe in their poten-
tial to help employees quit smoking, compared with former 
smokers and nonsmokers.

Methods

Sample. In October and November 2008, 1,020 employ-
ees from 12 North Carolina colleges and universities 
who were 18 years of age or older and had a BMI of 25 or 
greater were enrolled in the North Carolina WAY (Worksite 
Activities for You) to Health research study, a group-ran-
domized, controlled trial designed to examine the effec-
tiveness of a Web-based weight-loss program and cash 
incentives for weight loss. Employees were excluded if they 
were not a member of the State Health Plan; were not a per-
manent, full-time employee at a participating campus; had 
type 1 diabetes; were pregnant or breast-feeding; had lost 
more than 20 pounds during the previous 6 months; or were 
taking weight-loss medication. Those who reported hav-
ing had a malignancy requiring chemotherapy or radiation 
during the past 5 years, who answered “yes” to any of the 
Physical Activity Readiness Questionnaire questions [10], 
or who had a BMI of 42 or greater were required to obtain 
physician’s consent before participating in the study. 

In October and November 2009, 690 participating 
employees (68%) concluded a 12-month WAY to Health 
follow-up assessment by completing a survey that included 
questions about the new State Health Plan changes 
described above. Next, they attended an on-site assessment 
during which their height and weight were measured (at that 
time, they received a handout with their BMI calculated on 
the basis of measured height and weight). This analysis was 
limited to the 658 employees with a BMI of 25 or greater at 
the 12-month assessment. Institutional review boards at the 
University of North Carolina, all participating universities, 
and Duke–National University of Singapore approved this 
recruitment protocol and all study procedures. 

Measurements. We described the new smoking- and 
obesity-related benefit changes to participants before ask-
ing them questions about the new changes to the State 
Health Plan benefits (Table 2). Key sociodemographic char-
acteristics were self-reported. The responses to several 
open-ended questions about smoking- and weight-related 
benefit changes and preferred intervention options were 
also summarized.

Smokers were categorized as current smokers, former 
smokers, or nonsmokers on the basis of responses to the 
questions “Have you smoked at least 100 cigarettes in your 
entire life?” and “Do you currently smoke?” Respondents 
who were cigarette smokers at the time of the survey were 
categorized as current smokers, those who were not smok-
ers but had smoked 100 cigarettes in their lifetime were 
categorized as former smokers, and those who were not 
smokers and had not smoked 100 cigarettes in their lifetime 
were categorized as nonsmokers. 

Trained staff used standardized protocols to measure the 
height and weight of all participants at baseline, 3-, 6-, 12-, 
and 18-month assessments. These data were used to cal-
culate the BMI at each assessment. For the purpose of the 

table 1.
Changes in North Carolina State Health Plan (SHP) Benefits, 
by Effective Date

Effective date Changes 

July 1, 2010 All SHP members will be enrolled in the 70/30 
plan. If they self-report as a nonsmoker or provide 
physician certification of tobacco-cessation 
program participation, they may enroll in the 
80/20 plan.

July 1, 2011 All SHP members will be enrolled in the 70/30 
plan. SHP members who self-report as nonsmoker 
with a BMI of <40, or who provide physician 
certification of tobacco-cessation/weight-
management program participation or of a 
medical condition, may enroll in the 80/20 plan.

July 1, 2012 All SHP members will be enrolled in the 70/30 
plan. SHP members who self-report as a 
nonsmoker with a BMI of <35, or who provide 
physician certification of tobacco-cessation/
weight-management program participation or of a 
medical condition, may enroll in the 80/20 plan.

Note. BMI, body mass index (calculated as the weight in kilograms divided by 
the square of the height in meters).
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“Not at all” and “to a little extent” were both 
coded as “unfavorable” in the analysis, “to 
some extent” was coded as “neutral,” and “to 
a greater extent” and “to a significant extent” 
were both coded as “favorable.”

“Not at all” and “to a little extent” were both 
coded as “unfavorable” in the analysis, “to 
some extent” was coded as “neutral,” and “to 
a greater extent” and “to a significant extent” 
were both coded as “favorable.”

“Yes” or “no” 
 

“Not at all” and “to a little extent” were both 
coded as “unfavorable” in the analysis, “to 
some extent” was coded as “neutral,” and “to 
a greater extent” and “to a significant extent” 
were both coded as “favorable.”

Open-ended 
 
 

Open-ended

table 2.
Key Measures About the North Carolina State Health Plan Benefits

Measure Sample question Response option(s)

Attitude toward the new State  To what extent do you think these new State Health Plan benefit 
 Health Plan benefits changes are a good idea? 
 
 

Belief about effectiveness of new  To what extent do you think this new State Health Plan benefit 
 State Health Plan benefits will help employees quit smoking (or lose weight)? 
 
 

Motivation to try different  Will the new smoking State Health Plan benefit change motivate 
 methods of quitting smoking  you to join a smoking-cessation class or group (or a weight-loss 
 (or losing weight) class, group, or online program)?

Self-confidence about quitting  To what extent are you confident that you will be able to quit 
 smoking (or losing weight) smoking (or lose weight), so that you can stay in the 80/20 plan? 
 
 

Suggestions for health promotion  What do you think the Employee Wellness Committee can do to 
 programs help you and/or employees on your campus quit smoking and  
   avoid the use of tobacco products (or achieve and maintain a  
   healthy weight)?

Comments on new State Health  Do you have any other comments about the State Health Plan 
 Plan benefits benefit change?

analysis, the BMI at the 12-month assessment was catego-
rized using the conventional categories for overweight (25-
29.9), obese class I (30-34.9), obese class II (35-39.9), and 
obese class III (40 or greater). Before undergoing each on-
site measurement, participants were asked to specify their 
current BMI. After height and weight were measured during 
the follow-up visits at 3, 6, and 12 months, participants were 
given a handout that specified their actual BMI. 

Statistical analysis. Because the study was a group-ran-
domized, controlled trial and data were clustered by uni-
versity or college, respondents and nonrespondents were 
compared using Rao-Scott χ2 tests. The self-reported BMI 
categories and measured BMI categories were compared 
using the McNemar test. Next, we used Rao-Scott χ2 tests to 
compare attitudes and beliefs by BMI category and smoking 
status, accounting for the clustered nature of the data. An α	
of 5% was used as the threshold of statistical significance. 
Characteristics (eg, age, sex, race, education level, household 
income, marital status, and current health status) are not sig-
nificant confounders of the relationship between attitudes or 
beliefs about the health plan changes and smoking status (or 
BMI category) and, thus, are not included in this analysis. 
Statistical analyses were performed using SAS, version 9.2. 

Results 

Participants. Table 3 compares sociodemographic charac-
teristics, smoking status, and BMI category of respondents 
with those of nonrespondents. There was no significant dif-
ference between respondents and nonrespondents, except 
that respondents were more likely to be staff (72.8% vs. 

52.2%; P = .017). Of the 658 respondents, 72.8% were 
staff (rather than faculty), 80.5% were female, 48.2% were 
white, 53.8% were married, and 45.4% held an associate’s 
or bachelor’s degree (Table 3). The mean age (±standard 
deviation) of the participants was 46 ± 9.9 years, with a 
range of 21-76 years. Among respondents, 179 (27.2%) were 
former smokers, and 38 (5.8%) were current smokers; 245 
(37.2%) had a BMI of 35 or greater, and 108 (16.4%) had a 
BMI of 40 or greater. 

Self-reported and measured BMI at 12 months. Thirty-
one percent of respondents with a measured BMI of 40 or 
greater had a self-reported BMI of less than 40, whereas 
12.0% of respondents with a measured BMI of less than 40 
had a self-reported BMI of 40 or greater (P = .001) (data 
not shown). Nearly half (47.0%) of respondents with a mea-
sured BMI of 35 or greater misclassified themselves as hav-
ing a BMI of less than 35, while only 10% with a measured 
BMI of less than 35 self-reported a BMI of 35 or greater (P 
< .001). These data suggest that a substantial proportion of 
obese individuals covered by the State Health Plan might not 
be aware of the potential impact that changes in the benefit 
plan will have on them. 

Attitudes and beliefs about State Health Plan benefit 
changes focused on obesity. Overall, 47.2% of all respondents 
opposed the new State Health Plan benefit changes focused 
on BMI, while 52.8% thought they were a good idea “to some 
extent,” “to a greater extent,” or “to a significant extent.” 
When asked whether the health benefit changes would help 
employees lose weight, 16.1% of all respondents provided 
favorable responses, while 45.6% did not believe that the 
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table 3.
Characteristics of Overweight and Obese State Employees Who Did or Did Not Respond to the Survey

   Respondents, no. (%) Nonrespondents, no. (%) 
Characteristic (N = 658) (N = 362) Rao-Scott χ2 P

Job classification   5.6848 .017

 Missing 54 (8.2) 98 (27.1)  

 Faculty 125 (19) 75 (20.7)  

 Staff 479 (72.8) 189 (52.2)  

Sex    0.6496 .420

 Missing 37 (5.6) 102 (28.2)  

 Male 91 (13.8) 44 (12.2)  

 Female 530 (80.5) 216 (59.7)  

Age, years   1.9536 .377

 Missing 2 (0.3) 2 (0.6)  

 <35 96 (14.6) 61 (16.9)  

 35-54 406 (61.7) 227 (62.7)  

 ≥55 154 (23.4) 72 (19.9)  

Race    3.3034 .192

 Missing 42 (6.4) 108 (29.8)  

 White 317 (48.2) 148 (40.9)  

 Black or African American 251 (38.1) 87 (24)  

 Other 48 (7.4) 19 (5.3)  

Marital status   0.2535 .615

 Missing 40 (6.1) 102 (28.2)  

 Married 354 (53.8) 153 (42.3)  

 Unmarried 264 (40.1) 107 (29.6)  

Education level   4.1479 .246

 Missing 37 (5.6) 101 (27.9)  

 High school graduate or less 27 (4.1) 13 (3.6)  

 Some college or technical school but no degree 93 (14.1) 34 (9.4)  

 Associate’s or bachelor’s degree 299 (45.4) 114 (31.5)  

 Postgraduate degree 202 (30.7) 100 (27.6)  

Annual household income   5.1011 .277

 Missing 86 (13.1) 119 (32.9)  

 $0-$25,000 17 (2.6) 8 (2.2)  

 $25,001-$50,000 210 (31.9) 75 (20.7)  

 $50,001-$75,000 154 (23.4) 63 (17.4)  

 $75,001-$100,000 108 (16.4) 55 (15.2)  

 ≥$100,001 83 (12.6) 42 (11.6)  

General health   3.9249 .416

 Missing 40 (6.1) 105 (29)  

 Excellent 26 (4.0) 10 (2.8)  

 Very good 160 (24.3) 79 (21.8)  

 Good 318 (48.3) 131 (36.2)  

 Fair 100 (15.2) 31 (8.6)  

 Poor 14 (2.1) 6 (1.7)  

Smoking statusa   1.5054 .471

 Missing 2 (0.3) 99 (27.3)  

 Current smoker 38 (5.8) 20 (5.5)  

 Former smoker 179 (27.2) 68 (18.8)  

 Nonsmoker 439 (66.7) 175 (48.3)  

BMI categoryb   3.2583 .354

 Overweight 218 (33.1) 122 (33.7)  

 Obese class I 195 (29.6) 111 (30.7)  

 Obese class II 137 (20.8) 83 (22.9)  

 Obese class III 108 (16.4) 46 (12.7)  

aDefinitions of each smoking status are specified in the Methods section. The status for respondents was recorded at the 12-month 
assessment, and the status for nonrespondents was recorded at baseline.
bDefinitions of each body mass index (BMI; calculated as the weight in kilograms divided by the square of the height in meters) 
category are specified in the Methods section. Categories for respondents correspond to BMIs calculated at the 12-month assessment, 
and categories for nonrespondents correspond to BMIs calculated at baseline. 
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benefit plan changes would help employees lose weight. 
Respondents with a BMI of 40 or greater were significantly 
more likely than respondents in other BMI categories to 
oppose the new health benefit changes (Table 4). Moreover, 
respondents with a BMI of 40 or greater were more likely 
than those in lower BMI categories to report that the new 
health benefit changes would not be effective in helping 
employees lose weight (Table 4). Respondents with a BMI of 
40 or greater were significantly less likely than those in lower 
BMI categories to feel confident in their ability to lose weight 
and thereby remain in the 80/20 plan (P < .001) (Table 4).

Among all respondents, 18.5% reported that the new 
BMI-related health benefit changes would increase their 
stress and make them gain weight, 32.5% reported that they 
would maintain their current weight, 66.3% reported that 
the benefit changes would motivate them to increase physi-
cal activity, and 63.5% reported that the benefit changes 
would help them focus on making healthier food choices and 
consuming smaller portions of food (Table 5).  

Attitudes and beliefs about State Health Plan benefit 
changes focused on tobacco use. Overall, 43.9% of respon-
dents opposed the new tobacco-related State Health Plan 
benefit changes, while 56.1% thought they were a good 
idea “to some extent,” “to a greater extent,” or “to a sig-
nificant extent.” When asked whether the new health ben-
efit changes would help smokers quit, 18.0% of respondents 
provided a favorable response, while 51.6% reported that 
the benefit changes would not be helpful. Current smokers 
were significantly more likely than former smokers and non-

smokers to oppose the new health benefit changes related to 
tobacco use (71.% vs 40.4% and 43.1%, respectively; P < .01) 
(Table 6). Also, current smokers were significantly less likely 
to believe the new health benefit changes will help smokers 
quit, compared with former smokers and nonsmokers (5.3% 
vs 23.6% and 16.5%, respectively; P = .02) (Table 6).

Most current smokers (68.4%) reported that the new 
smoking-related State Health Plan benefit changes would 
motivate them to attempt to quit smoking, while 34.2% said 
the new smoking-related benefit changes would increase 
their stress and make them smoke more (Table 5). Overall, 
38.1% of current smokers felt confident in their ability to quit 
smoking and thereby remain in the 80/20 plan.

Discussion

At a time when employers and health plan administrators 
are trying to address rising health care costs, one available 
option gaining more traction is to shift the costs of high-risk 
health behaviors (eg, obesity and smoking) to employees. 
This cost shift may place surcharges on high-risk behav-
iors within the context of health benefit plan changes, thus 
alleviating costs to the employer by shifting them to the 
high-risk employee. Yet there is very little information about 
what employees think about these initiatives. This study 
took advantage of a unique opportunity to reveal attitudes 
and beliefs about health plan changes from overweight and 
obese employees before the enactment of new lifestyle-
related health benefit plan changes that would likely affect 
many of them directly, given their weight status. 

table 4.
Attitudes and Beliefs Among Survey Respondents About North Carolina State Health Plan Changes,  
by Body Mass Index (BMI) Category

    BMI category,a respondents, no. (%)

   Overweight Obese class I Obese class II Obese class III 
Variable, response (N = 218) (N = 195) (N = 137) (N = 108) Rao-Scott χ2 P

Attitudes toward new State      33.31 <.001 
  Health Plan benefits

 Favorable 69 (32.1) 34 (17.6) 19 (13.9) 11 (10.4)  

 Neutral 72 (33.5) 65 (33.7) 46 (33.6) 28 (26.4)  

 Unfavorable 74 (34.4) 94 (48.7) 72 (52.6) 67 (63.2)  

Belief about effectiveness of new  
  State Health Plan benefits     16.81 .01

 Favorable 48 (22.3) 29 (15) 15 (10.9) 13 (12.1) 

 Neutral 76 (35.3) 82 (42.5) 57 (41.6) 35 (32.7)  

 Unfavorable 91 (42.3) 82 (42.5) 65 (47.4) 59 (55.1)  

Self-confidence about losing weight     59.63 <.001

 Favorable 142 (66.7) 89 (46.1) 54 (40.3) 29 (27.1) 

 Neutral 46 (21.6) 60 (31.1) 49 (36.6) 37 (34.6)  

 Unfavorable 25 (11.7) 44 (22.8) 31 (23.1) 41 (38.3)  

Note. “Not at all” and “to a little extent” were both coded as “unfavorable” in the analysis, “to some extent” was coded as “neutral,” and “to a 
greater extent” and “to a significant extent” were both coded as “favorable.”
aDefinitions of each body mass index (BMI; calculated as the weight in kilograms divided by the square of the height in meters) category are 
specified in the Methods section and correspond to BMIs calculated at the 12-month assessment.
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Our results indicate that many state employees who will 
likely be affected by health plan changes related to BMI 
might underestimate their true BMI and, thus, believe that 
their health benefit plan status will not be affected by such 
changes. Moreover, among these overweight or obese indi-
viduals, current smokers and those in higher BMI categories 
were less likely to report that the tobacco- and weight-
related benefit plan changes were a good idea or would help 
them quit smoking or lose weight. Fewer than half of the cur-
rent smokers were confident that they would be able to quit 
smoking. Reported confidence to lose weight and thereby 
maintain the desired 80/20 benefit plan status was also 
lower among individuals in the higher BMI categories. These 
results have both policy and programmatic implications for 
employers planning similar health benefit plan changes and 
for those implementing these changes.

The fact that many respondents were unaware that they 
are overweight or obese is consistent with the results of 
the 1999-2004 National Health and Nutrition Examination 
Survey, in which 38.0% of overweight respondents did not 
identify themselves to be overweight [11]. Ironically, this 
lack of awareness occurred even though our participants 
were enrolled in a weight-loss study and had regular weight 
measurements as part of their participation, which should 
have resulted in a level of awareness greater than that for a 
general sample of overweight or obese employees. Adults 
also have difficulty understanding the meaning of BMI [12]. 
In this study, the questionnaire explained what the health 
plan benefit changes were, as well as how and when they 

would be implemented. Yet even among study partici-
pants who were told about the benefit changes and were 
being weighed at regular intervals, a proportion of them 
were unable to categorize their BMI accurately and were 
therefore unaware of the need to take appropriate steps 
to avoid additional health care costs. By use of annual cost 
estimates for overweight individuals [13], we determined 
that, for obese individuals, the actual mean difference in 
cost between the 80/20 plan and the 70/30 plan is roughly 
$315 per year. This figure represents 10% of the incremen-
tal per capita medical expenditures attributed to obesity 
(excluding overweight) among obese employees currently 
enrolled in the State Health Plan. Thus, it is important for 
plan administrators to communicate about policies so that 
individuals understand the potential costs they might face 
and can accurately determine their weight and BMI before 
implementation of the plan changes.

Overall, 52.8% of overweight respondents in this study 
thought weight-related benefit plan changes were a good 
idea, and 56.1% thought that tobacco-related benefit plan 
changes were a good idea. To date, employers and insur-
ers have been more willing to penalize smokers by requir-
ing them to pay higher premiums, given that the health risks 
and costs of smoking are well documented [14, 15] and that 
evidence-based treatment options exist, even for highly 
addicted individuals. As norms about obesity change [16] 
and the literature about the beneficial treatment options and 
long-terms costs of obesity grows, employers and insurers 
are likely to have different opinions than employees about 

table 5.
Potential Behavioral Actions Motivated by the North Carolina State Health Plan Changes 

Behavioral change, potential action Participants, no. (%)

Lose weight (N = 658) 

 Attempt to lose weight on your own 506 (76.9)

 Focus on increasing physical activity 436 (66.3)

 Focus on making healthier food choices/ choosing smaller portions of food 418 (63.5)

 Join a weight-loss class, group, or online program 217 (33.0)

 Maintain your current weight 214 (32.5)

 Look to join a research study that will help lose weight 208 (31.6)

 Increase your stress and make you gain weight 122 (18.5)

 Get medication to help lose weight 113 (17.2)

 Try hypnosis to help lose weight 67 (10.2)

 Consider bariatric surgery 65 (9.9)

Quit smoking (N = 38) 

 Attempt to quit smoking altogether 26 (68.4)

 Attempt to quit using tobacco products altogether 25 (65.8)

 Join a smoking-cessation class or group 13 (34.2)

 Increase your stress and make you smoke more 13 (34.2)

 Use some kind of nicotine-replacement therapy (gum, patch, or nasal spray) 12 (31.6)

 Try hypnosis to quit smoking 11 (28.9)

Note. Only participants who were current smokers answered the question about their response to plan changes 
focused on smoking. 
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the value of higher premiums for overweight and obese 
employees. Ongoing research on this topic is warranted.

A majority of respondents believed that the State Health 
Plan benefit changes would motivate them to lose weight. 
However, fewer than half of the respondents were confident 
they would maintain a healthy weight and stay in the 80/20 
plan. This suggests that employees recognize that weight 
loss requires a serious commitment and that, even among 
those who are motivated to lose weight and have a benefit 
plan with incentives to encourage weight change, it remains 
challenging to do so [17]. Some respondents reported that 
the new State Health Plan benefit changes would increase 
their stress and make them gain weight. No evidence exists 
to support that this new policy will make employees gain 
weight, but another implication of these results is that more-
intensive interventions are likely to be required for individu-
als who have a significant amount of weight to lose or who 
have difficulty losing weight [18, 19]. Given participants’ 
responses to the open-ended questions about program pref-
erences (data not shown) and effective treatment options, 
programs that are effective for weight-gain prevention and 
for modest weight loss or maintenance and programs that 
assist individuals who have large amounts of weight to lose 
are desirable. In addition, structural approaches to creat-
ing a safe and healthy work environment, such as providing 
access to healthy, low-calorie food options or sponsoring 
fitness breaks, are additional supports for people who are 
making weight-related health changes and are consistent 
with national recommendations for creating and sustaining 
a healthy workforce [20, 21]. 

One strength of this study is that we polled a large 
sample of employees who were overweight, and thus at 
higher risk of being affected by these health plan changes, 
before the implementation of the changes. Yet this is also 

the principal limitation, since participants were drawn from 
a sample of employees enrolled in a weight-loss study and, 
thus, represent a select group of individuals who might not 
be generalizable to the larger population of state employees. 
Additionally, our employee sample overrepresented women. 
Another limitation of the study is that people with a BMI of 
42 or greater needed physician consent to enter the study. 
Because of this requirement, characteristics of these partici-
pants might differ from those with a BMI of less than 42.

Health benefit plan changes that require employees 
who are obese or who smoke to pay more for health care 
may motivate some individuals to change their behaviors. 
However, since confidence about one’s ability to quit smok-
ing or to lose weight is lowest among individuals in the high-
est weight categories, more-intensive interventions may be 
warranted. Communication efforts can assist employees in 
understanding the new health insurance benefit changes 
in advance of their implementation, including the potential 
costs employees might face. Continued monitoring and eval-
uation of health plan benefit changes and their impact on 
all employees, including high-risk employees, are desirable. 
Future studies could assess smoking-, weight-, and cost-
related changes that result from the health plan policy, to 
build the evidence base for the design and implementation of 
health benefit plan changes that produce desired behavioral 
outcomes, as well as to clarify for whom these interventions 
are most and least effective. Although this study explored 
employee attitudes and beliefs, future research is needed to 
understand the attitudes and motivations of health insurers 
and employers about making these policy changes, so that 
the potential effects of the changes can be fully appreciated. 
Monitoring changes in attitudes and beliefs over time is also 
desirable, given the changing norms, political will, and other 
contextual factors that influence health in our culture.  

table 6.
Opinions Among Survey Respondents About the North Carolina State Health Plan Changes, by Smoking Status 

    Smoking status, respondents, no. (%)a

Variable, response Current smoker Former smoker Nonsmoker Rao-Scott χ2 P

To what extent do you think the new State  
  Health Plan benefit changes focused  
  on tobacco use is a good idea?    13.96 <.01

 Favorable 2 (5.3) 55 (30.9) 132 (30.3)  

 Neutral 9 (23.7) 51 (28.7) 116 (26.6)  

 Unfavorable 27 (71.1) 72 (40.4) 188 (43.1)  

To what extent do you believe the new State  
  Health Plan benefit changes focused  
  on tobacco use will help smokers quit?    11.70 .02

 Favorable 2 (5.3) 42 (23.6) 72 (16.5)  

 Neutral 10 (26.3) 51 (28.7) 131 (30.0)  

 Unfavorable 26 (68.4) 85 (47.8) 233 (53.4)  

Note. “Not at all” and “to a little extent” were both coded as “unfavorable” in the analysis, “to some extent” was coded as “neutral,” and “to a 
greater extent” and “to a significant extent” were both coded as “favorable.”
aDefinitions of each smoking status are specified in the Methods section and correspond to statuses recorded at the 12-month assessment.
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