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BACKGROUND: While the majority of adults are attempting weight

loss at any given time, few engage in optimal diet and exercise. We ex-

amined factors associated with being in advanced stages of behavior

change for weight loss, diet, and exercise.

METHODS: We surveyed primary care patients about their health,

health habits, and perception and advice about weight as health

risk, and about stage of readiness to lose weight, improve diet (control

food portions, limit fat intake, increase fruits and vegetables), and

increase planned exercise using the Prochaska Stage of Behavior

Change model. We conducted bivariable analyses to describe the asso-

ciation between being at the preparation (change in 1 month), action

(changing now), and maintenance (maintaining change) stages

of change for weight loss and being at 1 of these 3 advanced stages

for improving diet and exercise. We also conducted multivariable anal-

yses to examine factors associated with being at these advanced stages

of readiness to concurrently lose weight, improve diet, and increase

exercise.

RESULTS: Of 365 patients (response rate of 60%), 33% were over-

weight (body mass index [BMI], 25.0–29.9 kg/m2) and 27% were obese

(BMI, 30.01kg/m2). Of 199 respondents at the preparation, action, or

maintenance stage of losing weight, 61% were also at an advanced

stage for improving diet and exercise. Those perceiving weight as a

health risk were more likely to be at advanced stages of readiness to

concurrently lose weight, improve diet, and increase exercise (adjusted

odds ratio [AOR], 5.6; 95% CI, 2.5 to 12.5) after adjustment for con-

founders; this perception was associated with BMI ([AOR, 1.2; 95% CI,

1.1 to 1.3 for each unit increment in BMI]) and being advised by a phy-

sician about weight as a health risk (AOR, 6.7; 95% CI, 3.0 to 15.1).

Demographic factors, having obesity-related comorbidities, and mental

and physical functioning did not appear important.

CONCLUSIONS: A large proportion of primary care patients are at

advanced stages of readiness to lose weight, improve diet, and increase

exercise. Future studies should examine the effectiveness of primary

care interventions to help patients optimize weight-related behavior.
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O besity is a leading cause of preventable deaths and

morbidity1 and affects 30% of U.S. adults.2 Many obes-

ity-related health risks can be reduced by modest weight

loss.3–5 However, although 64% of men and 78% of women

report attempts to control weight, only a minority engage

in appropriate dietary habits and physical activity.6 Moreover,

few patients have discussions with their physicians about

weight or effective strategies to achieve sustainable weight

loss.7,8

Given the high prevalence of overweight and obesity, phy-

sicians may not be able to counsel all patients at risk. Fur-

thermore, not all patients seen in primary care are ‘‘ready’’ to

engage in dietary and exercise behaviors essential to control-

ling weight.9 The Transtheoretical Model10 postulates that pa-

tients’ readiness to change behavior can be assigned to 1 of 5

stages. Patients in the first 2 stages—precontemplative and

contemplative—are ambivalent about making change. Patients

in the 3 advanced stages—preparation, action, and mainte-

nance—have invested some effort in planning or maintaining

change and may be more likely to benefit from action-oriented

behavioral interventions. While patients at earlier stages may

benefit from counseling about the harms of their current be-

haviors and the benefits of change, patients in the preparation,

action, and maintenance stages may be more receptive to ad-

vice about specific strategies to effect or sustain behavior

change.11,12

Counseling about weight loss includes advice about

weight loss, diet, and exercise. Assessing stage of change for

multiple weight-related behaviors can be time consuming in

clinical practice. Few studies have examined what proportion

of patients who are at advanced stages for weight loss are also

at an advanced stage for improving diet and exercise.9 One

strategy may be to screen initially for patients’ readiness to

lose weight and then only screen for readiness to improve diet

and exercise in patients motivated to lose weight. This ap-

proach may create missed opportunities, however, to counsel

patients who may not want to lose weight but are motivated to

exercise or improve diet.

In this context, we examined the relationship between be-

ing at advanced stages for weight loss, diet improvement, and

exercise in primary care patients. We also identified factors

associated with being at advanced stages of readiness to con-

currently lose weight, and improve diet and exercise.

METHODS

Patient Selection and Recruitment

We conducted a telephone survey of patients seen by over 130

attending and resident physicians at one hospital-based gen-

eral internal medicine practice in Boston between November

2001 and June 2003. Eligible patients were 18 years or older,

English speaking, and free from serious or terminal illnesses

that would prevent participation. We excluded patients whose

record did not include an accurate mailing address or tele-

phone number.

Using a computer program, we generated a rando-

mized electronic list of 24,516 patients who received clinical

care (either a visit or telephone contact) from the practice

within a 2-year period and sampled the first 1,000

patients (Fig. 1). We obtained physician consent to approach

patients by mail, followed by telephone contact. Patients

who completed the survey were eligible for a lottery of
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four cash prizes of $100 each. Of 1,000 patients, our recruit-

ment process identified 395 ineligible patients. We interviewed

366 of the remaining 605 eligible patients (response rate of

60%). Respondents and nonrespondents did not differ signif-

icantly by age, gender, or race. The Institutional Review Board

at Beth Israel Deaconess Medical Center approved all study

procedures.

Data Collection and Measures

The telephone survey collected information about patient

demographics, self-reported height and weight, comorbid ill-

nesses, and health habits. We asked patients how many times

in the preceding 2 weeks they participated in vigorous activity

and how many minutes on average they were active, adapting

items from the National Health Interview Survey.13 We as-

signed a value of 10 kilocalories (Kcal) for each minute of vig-

orous activity and converted to an estimate of total Kcal

expended per week.14 In addition, we assessed patients’ per-

ception of weight, how easy it would be to lose weight equiv-

alent to 10% of their weight, and whether a doctor had ever told

them that their weight was a health risk. Quality of life was

assessed using the Medical Outcomes Study Short Form-36

(SF-36).15

We assessed patients’ readiness to lose weight and to

change several weight-related behaviors (reduce portion size;

reduce fat intake; increase fruit and vegetable intake; and in-

crease planned exercise) based on Logue et al.’s application of

the Prochaska’s stage of change conceptual framework.9 Log-

ue selected these behaviors because they represented be-

haviors the research literature and public health guidelines

emphasize as important to produce a negative energy bal-

ance.9 Logue’s single-item stage of change measures for por-

tion control, dietary fat, fruit and vegetable intake, and phys-

ical activity have been shown to correlate cross-sectionally

with body mass index (BMI) and abdominal girth.9 We classi-

fied respondents into 5 different stages for each behavior: pre-

contemplative (no plans to change for the next 6 months),

contemplative (thinking about changing in the next 6 months),

preparation (thinking about changing in the next month), ac-

tion (attempting change currently), and maintenance (changed

behavior and attempting to maintain change).

Respondents initially classified as in the maintenance

stage for dietary behavior and planned exercise were reclassi-

fied as precontemplative if their current behavior was not at

targeted levels. Specifically, we reclassified respondents: for

portion control and fat intake if they limited fat intake and food

portions ‘‘some of the time,’’ ‘‘rarely,’’ or ‘‘almost never’’ instead

of ‘‘most of the time’’ or ‘‘all of the time’’; for fruit and vegetable

intake if they reported less than 5 servings per day; and for

planned exercise if they expended less than 1,000 Kcal/week

of vigorous activity as recommended by guidelines.14 Similar-

ly, respondents classified as precontemplative for dietary and

physical activity behavior but who were at the target levels of

that behavior were reclassified as being in the maintenance

stage.

We were interested in describing patients who were con-

currently at 1 of the 3 advanced stages of change for weight

loss, exercise, and dietary improvement. Therefore, we further

classified patients into 2 groups: the first group was comprised

of patients at advanced stages of readiness defined as being in

the preparation, action, or maintenance stage of readiness to

lose weight, increase planned exercise, and engage in at least 1

of 3 dietary behaviors (reduce portion size, reduce fat intake, or

FIGURE 1. Sample selection.
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increase fruits and vegetables); we believed respondents at

these stages would be most receptive to and potentially more

likely to benefit from clinical advice about specific strategies to

achieve and sustain weight loss and behavioral changes. All

other patients were categorized into a second group.

Data Analysis

In bivariable analyses, we used the w2 statistic to examine the

unadjusted relationship between several factors and being at

advanced stages of readiness to concurrently lose weight and

improve diet and exercise. Factors of interest included socio-

demographic factors (age, gender, race, educational level), BMI

(weight in kg/[height in m]2), having at least 1 major obesity-

related comorbidity (see Table 1), the physical and mental

component scores of the SF-36, patients’ perception of weight

as a health risk, having been told by a doctor that their weight

was a health risk, and whether respondents thought losing

weight equivalent to 10% of their initial weight ‘‘was easy’’

(strongly agree, agree, disagree, strongly disagree). We devel-

oped a logistic regression model, using forward selection to

retain factors of interest in the model at or below a P value of

.10 and backward elimination to eliminate factors at or ex-

ceeding a P value of .05. We included as confounders factors

that when added to the model altered the coefficient of inde-

pendent predictors by 10% or more. We repeated our analysis

among patients with a BMI 25 kg/m2 or higher. In post hoc

analysis, we used a similar approach to examine factors asso-

ciated with perception of weight as a health risk among re-

spondents with a BMI 25 kg/m2 or higher. Finally, we used the

w2 statistic to examine the unadjusted relationship between

being at an advanced stage to lose weight and being at these

stages to improve diet and exercise.

We used SAS version 8.12 (SAS Institute, Cary, NC) to

conduct all analyses. We considered P valueso.05 statistically

significant.

RESULTS

Sample Characteristics and Weight Control
Behavior

Table 1 displays characteristics of the 365 patients in our

study, who were cared for by 95 physicians. Their mean age

was 49 years. In addition, 36% of respondents believed that

their weight was a health risk including 8% of normal weight,

34% of overweight, and 79% of obese patients.

Figure 2 shows the distribution of patients at various

stages of change for several health behaviors. Over half of all

patients were in the preparation, action, or maintenance stag-

es for all behaviors examined; the proportion was significantly

higher among overweight and obese patients than among nor-

mal weight patients. Of 199 respondents at the preparation,

action, or maintenance stage for weight loss, 61% were also at

an advanced stage of readiness to improve diet and exercise;

they represented 38% of all patients surveyed. Among over-

weight and obese patients (n=220), 72% were at advanced

stages for weight loss and 47% were also at these stages for

improving diet and exercise.

The majority of patients who were at an advanced stage to

lose weight were also at the preparation, action, or mainte-

nance stages of improving diet and exercise (Table 2). However,

35% of all patients in our study (127 out of 362) were at

advanced stages to improve diet and 26% (95 out of 363) were

at advanced stages to increase planned exercise but were at

the precontemplative or contemplative stages for losing weight;

Table 1. Baseline Characteristics and Stage of Readiness to
Concurrently Lose Weight and Change Diet and Exercise

Percent of
Sample

Percent at
Advanced Stages

for Weight
Loss and Change in
Diet and Exercise�

Gender
Men 35 37
Women 65 42

Race
White 74 40
Black 22 43
Hispanic 4 36

Educationw

High school or less 21 30
Some college 25 44
College graduate 54 42

Weight statuswz

Normal weight (BMI
18.5–24.9 kg/m2)

39 25

Overweight (BMI
25.0–29.9 kg/m2)

33 46

Obese (BMI 30.01kg/m2) 27 53
Perceive weight as health riskw

Yes 36 60
No 64 28

MD discussed weight as health riskw

Yes 24 53
No 76 36

Health status
Very good to excellent 51 40
Good 32 42
Fair to poor 16 38

Obesity-related conditions‰

Yes 64 37
No 36 45

Vigorous exercise
At least 1,000 Kcal/weekw

Yes 25 47
No 75 35

Diet
Control portions all/most of the timew

Yes 32 48
No 68 33

Limit fat all/most of the timew

Yes 37 45
No 63 31

Five or more servings of fruits
and vegetables per day
Yes 34 36
No 66 39

Smokerw

Current 13 27
Former 34 37
Never 52 46

�Column presents percentage of adults within each category of a char-
acteristic who are at the preparation, action, and maintenance stages
to lose weight, improve diet, and increase exercise.
wPo.05 for comparisons of those at preparation/action/maintenance
stages versus precontemplative/contemplative stages across the cate-
gories for each characteristic.
zThere were no underweight respondents; percents of our overall sam-
ple do not add to 100% because of rounding.
‰Obesity-related conditions include self-reported coronary artery dis-
ease, hypertension, asthma, obstructive sleep apnea, hype-
rcholesterolemia, and gastroesophageal reflux disease.
BMI, body mass index.
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among overweight and obese patients, 13% were at advanced

stages for dietary change and 20% were at advanced stages for

planned exercise but were precontemplative or contemplative

for weight loss.

Factors Associated with Advanced Stage of
Behavior Change

Table 1 also shows the unadjusted relationship between base-

line factors and being at an advanced stage of readiness to

concurrently lose weight, and improve diet and exercise. After

adjusting for age, gender, education, health status, BMI, obes-

ity-related conditions, physical functioning, and physician ad-

vice to lose weight, however, only perception of weight as a

health risk was significantly associated with being at an ad-

vanced stage of change (adjusted odds ratio [AOR], 5.6; 95%

CI, 2.5 to 12.5). Race and smoking were not associated with

the outcome nor were they confounders. Results were similar

when we restricted adjusted analyses to overweight and obese

respondents.

Education, BMI, self-reported health, and receiving

physician advice that their weight was a health risk were all

FIGURE 2. Stage of readiness distribution for weight-related behaviors among primary care patients. (A) All patients. (B) Normal weight

patients only. (C) Overweight and obese patients only.
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significantly associated with perception of weight as a health

risk among overweight and obese patients prior to adjustment.

After adjustment for race, however, the only 2 factors signifi-

cantly associated with perception of weight as a health risk

were physician advice about weight as a health risk (AOR, 6.7;

95% CI, 3.0 to 15.1) and BMI (AOR, 1.2; 95% CI, 1.1 to 1.3; for

each unit increment in BMI). Other factors were neither inde-

pendent correlates nor confounders.

DISCUSSION

We found that nearly half of all patients and three quarters of

overweight and obese patients seen at a primary care practice

were in the preparation, action, or maintenance stages for

weight loss. Moreover, almost half of overweight and obese pa-

tients were concurrently at one of these advanced stages for

weight loss and improving diet and exercise. Awareness of

their weight as a health risk was the only factor associated

with being at an advanced stage for weight loss and improving

diet and exercise concurrently. Furthermore, physician advice

about weight as a health risk was strongly associated with pa-

tients’ awareness of this health risk. While the majority of

obese patients had this insight, only one third of overweight

patients perceived their weight as a potential health risk. Tak-

en together, these findings suggest that physicians should ad-

vise all overweight and obese patients about weight as a health

risk and provide counseling about ways to improve diet, exer-

cise, and weight management.

The Transtheoretical Stages of Behavior Change Model

has been shown to predict behavior modification such as

smoking cessation16–18 and, to a lesser degree, predict

weight-related behaviors.19,20 Because patients at the 2 earli-

er stages10 are ambivalent about behavior change, they are

unlikely to benefit from counseling about specific strategies to

effect change. In the preparation stage, individuals plan to in-

itiate action in the near future. Patients in the action stage are

already changing their behavior, while patients in the mainte-

nance stage are trying to maintain their new behavior. For be-

haviors such as smoking cessation where the desired behavior

is well-defined, the distinction between action and mainte-

nance is clear and the effort put forth by patients in the main-

tenance stage is modest relative to those in the action stage.

For this reason, Prochaska suggested that patients in the

preparation and action stages of change are most appropriate

for action-oriented interventions.10 However, for behaviors

such as weight control, diet, and physical activity, the target-

ed optimum behavior lies on a continuum and the risk of re-

lapse is high, even after 6 months21; consequently, the

distinction between action and maintenance stages becomes

blurred. Patients in the maintenance stage may need to ex-

pend more effort than those in the action stage, and studies

suggest that maintenance of desired outcomes such as sus-

tained weight loss requires continued intervention and treat-

ment.3 For these reasons, patients at the preparation, action,

and maintenance stages are similarly likely to benefit from de-

tailed advice on goal setting and on strategies to initiate or

maintain behavior change.

Because of the ambiguity of constructs such as ‘‘eating a

low-fat diet’’ or ‘‘increasing physical activities,’’ assessing stage

of change for weight loss and related behaviors has presented

methodological and conceptual challenges.12,22 Most studies

develop and use different algorithms and items making results

difficult to compare across studies. Earlier studies found dif-

ferent stage of change distributions for weight loss, diet, and

exercise than our study. A mailed survey of HMO patients in

1991 found only 18% to 24% of respondents at the preparation

and action stages for these behaviors while 31% to 50% were at

maintenance stages.23 A 1994 telephone survey of U.S. adults

found similar distributions.23 Neither survey presented BMI or

weight data, making it difficult to speculate whether these dif-

ferences were due to the different questions used, body weight

of the populations, or secular trends.

Instead of trying to stage patients based on global con-

structs of diet and activity, Logue suggests staging participants

based on behaviors reflecting effort, such as reducing portion

size, increasing fruits and vegetables, and increasing planned

exercise.9 Logue’s survey of 284 obese patients from a primary

care practice demonstrated that 80% of patients were at the

preparation, action, or maintenance stages for planned exer-

cise, portion control, and reduced fat. In contrast to our find-

ings in overweight and obese patients, however, patients in

Logue’s study were primarily in the preparation stages of

change (43% to 51%); fewer patients (22% to 24%) were in the

action stages. Logue’s use of a convenience sample, in-person

administration of the survey, and inclusion of only obese pa-

tients may explain the differences between the two studies.

In our study, we tried to identify a smaller group of pa-

tients who were at an advanced stage for weight loss and also

for improving diet and exercise. However, contrary to our hy-

pothesis, a very high proportion of patients who were in the

preparation, action, or maintenance stage for weight loss were

also at one of these stages for improving diet and exercise. As

with previous studies, our results are likely overestimates

Table 2. Relationship Between Stage of Readiness to Lose Weight
and Stage of Readiness to Engage in Weight-related Behaviors�

Number of Patients at Advanced Stages to
Lose Weight

Yes (%) No (%)

All patients (n=362)
Advanced stages for exercise

Yes 144 (72) 95 (58)
No 55 (28) 68 (42)

Advanced stages for dietary change
Yes 190 (95) 127 (78)
No 9 (5) 35 (22)

Advanced stages for exercise
and dietary change
Yes 138 (69) 81 (50)
No 61 (31) 81 (50)

Overweight and obese patients (n=220)
Advanced stages for exercise

Yes 108 (69) 28 (44)
No 49 (31) 35 (56)

Advanced stages for dietary change
Yes 151 (96) 45 (71)
No 6 (4) 18 (29)

Advanced stages for exercise
and dietary change
Yes 104 (66) 32 (58)
No 53 (34) 26 (42)

�Advanced stage was defined as being in the preparation, action, or
maintenance stage for each behavior. Percentages are relative to col-
umn totals for each behavior. Po.001 (global w2) for all associations
between stage of readiness to change behaviors and stage of readiness
to lose weight.
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because patients tend to be optimistic about their behavior

and intentions. Nevertheless, while imperfect, self-report is the

only means of capturing patients’ stage of behavior change.

Despite the high prevalence of patients at advanced stages of

change, using stage of change for weight loss as an initial

screener for readiness to improve diet and exercise would have

resulted in missed opportunities to intervene on a sizable mi-

nority of patients who were not ready to lose weight but were

otherwise potentially motivated to improve diet and exercise.

The high prevalence of patients at an advanced stage for

weight loss and improving diet and exercise does suggest im-

portant opportunities for primary care clinicians to assist pa-

tients in controlling weight. Recent clinical trials such as the

Diabetes Primary Prevention Program suggest that even mod-

est weight loss achieved through behavioral approaches can

have substantial health implications in a relatively short peri-

od of time.3 In that study, risk of developing diabetes was re-

duced by 58% in high-risk patients over a 3-year period.

Whether similarly intensive behavioral approaches can be

adapted in primary care settings warrants study.

We also found that patients’ perception of weight as a

health risk was the only factor significantly associated with

being at an advanced stage for weight control, and improving

diet and exercise at the same time. This perception was strong-

ly associated with physician’s past advice that weight was a

health risk, but not with patient’s having weight-related con-

ditions. Hence, clinicians can play an important role in moti-

vating patients by helping shape patients’ perception of

weight-related health risk. While our findings are cross-sec-

tional, other studies suggest patients are likely to advance in

stage of behavior change after receiving physician counsel-

ing.24

Our study has important limitations. Our study was con-

ducted at one primary care practice and results may not be

generalizeable. All data were self-reported and results related

to diet, physical activity, weight, and stage of change may be

overly optimistic. We were also not able to use validated in-

struments to assess dietary behaviors. Finally, our modest

sample size may have been underpowered to detect all factors

important to stage of change.

In summary, our study suggests that over half of all pri-

mary care patients appear to be at the preparation, action, and

maintenance stages of readiness for weight loss. A large ma-

jority of this subset is also at an advanced stage for improving

diet and exercise. Having the perception that their weight is a

health risk appears to be the most important factor associated

with being at advanced stages of change. Future studies

should examine whether primary care–based behavioral inter-

ventions and targeted physician counseling are effective

in controlling weight and improving weight-related health

behaviors.
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