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Patients need to have realistic expectations for a long-
term successful body contour result. There are four key
elements for long-term successful improvement in body
contour, and the patient is responsible for the first
three: exercise, a proper diet, and other positive lifestyle
changes; and successful body contouring. An extensive
survey requesting information about the procedures, ar-
eas of liposuction, lifestyle habits, and satisfaction was
mailed to 600 patients who had liposuction surgery per-
formed between 1999 and 2003. One hundred and eight
surveys were undeliverable and 209 completed surveys
were returned (34.8 percent of 600 mailed surveys and
42.5 percent of 492 delivered surveys). Data were analyzed
by a binary logistic regression with backward elimination.
Weight gain (versus no weight gain) was used as the de-
pendent variable. The results showed that regardless of
whether the patient did or did not gain weight, both
groups reported being very satisfied (30 percent and 48
percent, respectively) or satisfied (43 percent and 34 per-
cent, respectively) with their procedure. Among the
weight gain patients, 72 percent would still have the pro-
cedure again, compared with 82 percent of responders
who did not gain weight. When asked if they would rec-
ommend the procedure to family or friends, 90 percent of
responders who did not gain weight would recommend
the procedure whereas only 74 percent of responders who
did gain weight would recommend the procedure (p �
0.001). Among those patients who gained weight, only 29
percent thought their appearance was excellent or good
(compared with 79 percent of those who did not gain
weight). Among the 57 percent of patients who did not
gain weight, 35 percent report exercising more postop-
eratively (compared with only 10 percent in the weight
gain group, p � 0.002) and 50 percent report eating a
healthier diet (22 percent in the weight gain group report
eating a healthier diet, p � 0.002). In the weight gain
group, 67 percent report no change in their diet regimen
and only 17 percent thought their productivity increased
(compared with 25 percent among the no weight gain
group, p � 0.002). Successful body contouring surgery
requires a patient to embrace positive lifestyle habits. The

results of this survey have been used to create a quanti-
tative decision-making framework or a “road map” for
patients and plastic surgeons to use for navigating toward
successful long-term results. (Plast. Reconstr. Surg. 114:
1945, 2004.)

Proper patient selection and education are
paramount elements for long-term success of
liposuction. Patients need to have realistic ex-
pectations and be committed to healthy life-
style changes that include eating a well-
balanced diet and exercising regularly.1,2

Rohrich et al.3 identified four key elements for
long-term successful improvement in body
contour: exercise, a proper diet, and other
positive lifestyle changes; and successful body
contouring. Ultimate responsibility for three of
the four key elements rests squarely on the
shoulders of the patient.

Although liposuction has a well-documented
safety record,4 there are few reports in the
literature discussing patient satisfaction after
their liposuction. From the available literature,
90 percent (n � 159) of patients were “com-
pletely or mostly satisfied”5 with their surgery.
A large questionnaire survey reported in 19936

that 76 percent (n � 990) of responders were
satisfied. In a more recent survey,7 74.8 percent
(n � 123) had an “increase in self-esteem,”
80.5 percent were “more confident,” and 83.7
percent thought that “they felt happier about
their shape when looking in the mirror.”

To our knowledge, no report has been pub-
lished on expected “mathematical outcomes”

From the Department of Plastic Surgery, Nancy L. & Perry Bass Advanced Wound Healing Laboratory, University of Texas Southwestern
Medical Center. Received for publication December 18, 2003; revised April 28, 2004.

* The opinions or assertions contained herein are the private views of the author and are not to be construed as official or as reflecting the
views of the Department of the Army or the Department of Defense.

DOI: 10.1097/01.PRS.0000143002.01231.3D

1945



of liposuction based on the results from pa-
tients who practiced good habits and those
who have not. We now report on data from a
survey provided to patients from two plastic
surgeons at University of Texas Southwestern
Medical Center at Dallas. From these results, a
quantitative decision-making framework or a
“road map” was created for patients and plastic
surgeons that can be used for navigating to-
ward successful long-term results.

PATIENTS AND METHODS

A self-assessment survey was mailed to 600
patients who had either suction-assisted lipo-
suction or ultrasound-assisted liposuction sur-
gery performed by the authors (Rohrich and
Kenkel) between January 1996 and January
2003. Four hundred patients had liposuction
procedures by Rohrich and 200 patients had
liposuction procedures by Kenkel. Patients re-
sponded to the survey anonymously and were
instructed to check their responses to the ques-

tions. The questionnaire was not coded in any
way to identify the respondent. The survey
asked for general information about the pro-
cedures, areas of liposuction, lifestyle habits,
and satisfaction (Table I).

Statistical Analysis

Six hundred survey forms were mailed. One
hundred and eight were returned as undeliv-
erable and 209 completed forms (34.8 percent
of the 600 original mailed, and 42.5 percent of
eligible 492 surveys) were returned. All ques-
tions were answered in 208 of the returned
surveys, with one survey having no response to
a change in clothing size. Survey results were
tabulated in an Excel worksheet (Microsoft,
Redmond, Wash.) as a logical expression (a
marked answer would be entered with a value
of “1” and nonselected answers would have a
value of “0”). Statistical analyses were per-
formed using SPSS for Windows, release 11.5
(SPSS, Chicago, Ill.). Data were analyzed by

TABLE I
Questions Posed in “Liposuction Patient Satisfaction Questionnaire”

How long ago was your liposuction?
▫ �6 months ▫ 6 months–1 year ▫ 1–2 years ▫ �2 years

Have you gained weight since your surgery?
▫ Yes ▫ No

If you did gain weight, did you gain-
▫ Less than 5 pounds ▫ 5 to 10 pounds ▫ 11 to 15 pounds ▫ More than 15 pounds

If you did not gain weight since your surgery, did you:
▫ Lose weight ▫ Stayed the same weight

If you did lose weight, did you lose-
▫ Less than 5 pounds ▫ 5 to 10 pounds ▫ 11 to 15 pounds ▫ More than 15 pounds

Over what period of time did you lose or gain your weight?
▫ First 6 weeks after the surgery ▫ First 3 months after the surgery ▫ First 6 months after surgery
▫ Greater than 6 months after surgery

How would you judge your appearance at the present time?
▫ Excellent ▫ Very Good ▫ Good ▫ Fair ▫ Poor

Since your surgery, has your clothing size changed?
▫ Yes ▫ No

If yes, has it:
▫ Increased ▫ Decreased

How many dress sizes was your change?
▫ 1 ▫ 2 ▫ 3 ▫ 4 ▫ 5 ▫ 6 ▫ 7 ▫ 8 ▫ �8

In terms of physical activity compared to before the liposuction, do you exercise:
▫ More ▫ Same ▫ Less

In terms of your diet compared to before the procedure, is your diet:
▫ Healthier ▫ Same ▫ Less healthier

In terms of your work, compared to before the liposuction, how would you rate your productivity?
▫ More ▫ Same ▫ Less

How would you rate your health now compared to before your liposuction surgery?
▫ Improved ▫ Same ▫ Worse

Please mark which body area(s) were liposuctioned.
▫ Abdomen ▫ Arms ▫ Back ▫ Buttock ▫ Calf ▫ Chin ▫ Hip ▫ Knee ▫ Neck ▫ Thigh

How satisfied are you with your results?
▫ Very Satisfied ▫ Satisfied ▫ Unsatisfied ▫ Very Unsatisfied

Would you have the procedure again?
▫ Yes ▫ No

Would you recommend the procedure to friends and family?
▫ Yes ▫ No

1946 PLASTIC AND RECONSTRUCTIVE SURGERY, December 2004



Pearson chi-square testing for contingency ta-
bles and with a binary logistical regression with
backward elimination for comparing results
among all the independent variables. Weight
gain (versus no weight gain) was used as the
dependent variable. Given the large number of
comparisons, we selected our level of signifi-
cance (alpha level) at 0.02.

RESULTS

General Questionnaire Results

The majority of the responders (53 percent)
had their last liposuction more than 2 years
previously. Only 10 percent had their liposuc-
tion performed less than 6 months from the
time they received the questionnaire (Table
II). When self-assessment responses for satisfac-
tion (Table II) and weight gain (Table III)
were compared among the four different “time
since liposuction” groups, there were no statis-
tical differences. One or two areas were lipo-
suctioned in 37 percent of responders, three or
four areas in 40 percent, and five to eight areas
in 23 percent of responders.

The survey showed that 43 percent of all
responders gained weight since their liposuc-
tion and 57 percent did not. In the 57 percent
of patients who reported no weight gain, 46
percent report actual weight loss and 54 per-
cent report no change in their weight. For
those who reported weight gain, 56 percent
gained between 5 and 10 pounds. Among
those who lost weight, 43 percent lost between
5 and 10 pounds (Fig. 1). Of those patients
who reported a weight loss, 67 percent lost
their weight in less than 6 months, whereas 66
percent of those who gained weight did it after
6 months.

Most patients (65 percent) reported a change
in their dress size, as 55 percent had a decrease in
dress size (average decrease in dress size was 3.6
� 2.1 sizes) and 10 percent had an increase in

dress size (average increase in dress size was 4.2 �
2.7 sizes). No change in clothing size was re-
ported in 35 percent of patients.

The self-assessment on appearance was ana-
lyzed, and a high percentage of patients sur-
veyed responded very positively. Fifty-two per-
cent reported that their appearance was
excellent to very good (15 percent excellent
and 37 percent very good) and 33 percent
responded that their appearance was good.
Only 15 percent of patients thought their ap-
pearance was less than good (11 percent fair
and 4 percent poor).

Lifestyle questions comparing general life-
style habits before and after the procedures
showed that 33 percent of patients reported
exercising more, 58 percent had no change in
their exercise regime, and 9 percent exercised
less. Eating habits showed similar results—44
percent report eating a “healthy” diet, 53 per-
cent eating the same type of diet as before
liposuction, and only 3 percent report eating a
worse or “less healthy” diet. Productivity im-
proved in 27 percent of patients, whereas 71
percent reported no change and 2 percent
reported their productivity was actually less
now than before their procedure. Patient as-
sessment of their postoperative health was re-
ported to be better in 32 percent, the same in
56 percent, and worse in only 2 percent.

The majority of responders were satisfied
with their results: 44 percent were very satis-

TABLE II
Time since Last Liposuction Surgery and Postoperative Satisfaction

Time Since Liposuction Response (n)

Postoperative Satisfaction

VS S U VU

�6 months 21 (10%) 36% 32% 17% 16%
6 months to 1 year 30 (14%) 45% 45% 10% 1%
1 to 2 years 46 (22%) 49% 32% 11% 7%
�2 years 112 (54%) 43% 36% 14% 7%
Total Group Response 209 (100%) 44% 36% 13% 7%

VS, very satisfied; S, satisfied; U, unsatisfied; VU, very unsatisfied.
Postoperative satisfaction reflects the answers provided to the survey question: How satisfied are you with your results? Results are not significant.

TABLE III
Weight Gain versus Time since Last Liposuction

Time since Liposuction

Weight Gain?

Yes No

�6 months 19% 81%
6 months to 1 year 37% 63%
1 to 2 years 50% 50%
�2 years 46% 54%
Total 43% 57%

Results are not statistically significant.
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fied, 36 percent were satisfied, 13 percent were
unsatisfied, and 7 percent were very unsatis-
fied. Most would have the procedure again
(79.7 percent) and would recommend the pro-
cedure to family or friends (86 percent).

Subgroup Analysis

The survey data were interpreted by creating
two groups of responders: those who gained
weight and those who did not. This division was
chosen for two reasons. First, there were no
statistical differences when appearance scores,
satisfaction, and weight gain were compared
among the four subgroups of both “time since
last liposuction” and “number of areas liposuc-
tioned.” Second, weight gain reflects patient
commitment to three of the four key elements

for long-term successful improvement: lifestyle
changes, exercise, and diet.3

When other possible groups were consid-
ered for analyses, no differences were ob-
served. When patients were divided into
groups by the number of areas liposuction per-
formed, no statistical differences were ob-
served with respect to satisfaction, self-assess-
ment of appearance, whether a responder
would recommend the procedure to family or
friends, or willingness to have the procedure
again. Not surprisingly, there is a trend that the
more procedures an individual had, the more
likely they would want to have the procedure
again (Table IV).

Regardless if the patient did or did not gain
weight, both subgroups reported being very

FIG. 1. Amount of weight change since liposuction surgery.

TABLE IV
Responses by Number of Procedures Performed

No. of Areas Liposuctioned

1–2 3–4 5–8

How would you judge your appearance at the present time?
Excellent 10.5% 23.1% 11.5%
Very good 43.4% 33.3% 34.6%
Good 32.9% 26.9% 40.4%
Fair 7.9% 14.1% 9.6%
Poor 5.3% 2.6% 3.8%

How satisfied are you with the results?
Very satisfied 27.3% 28.0% 24.3%
Satisfied 22.2% 19.1% 21.8%
Unsatisfied 26.0% 27.6% 24.6%
Very unsatisfied 24.4% 25.3% 29.3%

Would you recommend the procedure to friends and family?
Yes 87.1% 80.6% 93.9%
No 12.9% 19.4% 6.1%

Would you have the procedure again?
Yes 74.3% 80.3% 86.5%
No 25.7% 19.7% 13.5%

Results are not statistically significant.
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satisfied (30 percent and 48 percent, respec-
tively) or satisfied (43 percent and 34 percent,
respectively) with their liposuction procedure.
Among those patients who reported weight
gain after the procedure, 72 percent would still
have the procedure again, and 82 percent of
responders who did not gain weight would
have the procedure again. When asked if they
would recommend the procedure to family or
friends, 90 percent of responders who did not
gain weight would recommend the procedure,
whereas only 74 percent of responders who did
gain weight would recommend the procedure
(p � 0.001).

A change in dress size was reported in 59.6
percent of patients who gained weight and in
55.6 percent of patients who did not gain
weight. Among those patients who gained
weight and had a dress size change, 60.4 per-
cent of patients had an increase in their dress
size (4.2 � 1.7 sizes) and 39.6 percent reported
a decrease in dress size (2.1 � 0.4 sizes).
Among those patients who did not have weight
gain, 96.7 percent report a decrease in dress
size (4.1 � 1.8 sizes) and only 3.3 percent
reported an increase in dress size (p � 0.001).

Binary logistical regression with backward
elimination was performed comparing all re-
sponses to the survey questions using weight
gain as the dependent variable. Table V shows
only the significant findings from this analysis.
The analyzed data were used to construct a
flow diagram (Fig. 2) of relative risks that may
be interpreted to illustrate expected outcomes
based on individual patient lifestyle choices.

Among those patients who gained weight, only
29 percent reported that appearance was ex-
cellent or good (compared with 79 percent of
those who did not gain weight). Among the 57
percent of patients who reported no weight
gain, 35 percent reported exercising more
postoperatively (compared with only 10 per-
cent in the gained weight group; p � 0.002)
and 50 percent reported eating a healthier diet
(22 percent in the weight gain group report
eating a healthier diet; p � 0.002). In the
weight gain group, 67 percent reported no
change in their diet regimen and only 17 per-
cent responded that their productivity in-
creased (compared with 25 percent among the
no weight gain group; p � 0.002).

DISCUSSION

We report the individual patient survey data
from two plastic surgeons in an academic med-
ical center. From the data, analyses were per-
formed for two groups of the respondent pop-
ulation; subjects who had gained weight and
those who did not gain weight subsequent to
the liposuction procedure. No quantitative as-
sessment has been performed to determine the
magnitude of the influences that patient post-
operative lifestyle choices have on the final
satisfaction of the liposuction experience. Our
data demonstrate the significant importance of
patients to be educated on postoperative alter-
natives in diet and exercise that will ultimately
determine the relative success rate of liposuc-
tion procedure. A guide or road map was cre-
ated from these data to visually provide an

TABLE V
Significant Results of Survey Questions Comparing Those Who Gained Weight versus Those Who Did Not (n � 209)

Did Not Gain
Weight

Gained
Weight p

How would you judge your appearance at the present time?
Excellent/Very good 79% 29% �0.001

Since your surgery, how has your clothing size changed?*
Decrease 96% 38% �0.001

In terms of physical activity compared to before the liposuction, do you exercise:
More 35% 10% 0.002

In terms of your diet compared to before the procedure, is your nutritional regimen:
Healthier 50% 22% 0.002
Same 47% 67% �0.001

In terms of your work, compared to before the liposuction, how would you rate your productivity?
Increased 25% 17% 0.002

Would you recommend the procedure to friends and family?
Yes 90% 74% �0.001
No 10% 26% 0.004

How satisfied are you with your results?
Very unsatisfied 4% 16% 0.015

* One responder failed to answer this question.
Analysis was done using a binary logistical regression with backward elimination.
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educational assessment tool for educating pa-
tients, plastic surgeons, and staff toward a suc-
cessful liposuction procedure from healthy life-
style choices.

Our survey data were comparable to a recent
published survey on lifestyle outcomes after
tumescent liposuction.7 Goyen’s survey7 (n �
123) reported a 37 percent response rate
(compared with 34.8 percent reported in the
current study) and 83.7 percent of patients
“felt happier about their shape when looking
in the mirror” compared with the current sur-
vey, in which 86 percent reported that their
appearances were “good” or better. In Goyen’s
survey, 81.3 percent of respondents would have
the procedure performed again compared
with 79 percent from the current survey; 86.2
percent would recommend the procedure to
others whereas 86 percent responded in the
same fashion in the current survey. Anonymity
is a strength of our survey that allowed the
respondents to answer questions in a forthright

manner. An anonymously conducted survey
prohibits any objective correlation of the pa-
tients’ preoperative and intraoperative data;
this represents the current survey’s greatest
weakness.

“A successful surgery begins with proper pa-
tient selection” is a plastic surgery aphorism. A
successful liposuction procedure is dependent
on three postoperative variables: patient com-
mitment to practice a healthy lifestyle, eat a
proper diet, and exercise regularly.3 Any pa-
tient with enough resources and sophistication
to request a plastic surgery procedure presum-
ably has seen, heard, and read about the im-
portance of weight loss and regular exercise on
television, radio, and on the dozens of fitness,
self-help, and the supermarket tabloids sur-
rounding checkout registers. Despite patient
investment in postoperative discomfort, time,
and money, numerous daily reminders, and
extensive counseling they receive about the
importance of a “healthy lifestyle,” 43 percent

FIG. 2. Expected outcomes based on lifestyle choices.
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of the responders in the reported survey still
gained weight, with the majority gaining this
weight after 6 months. Only 25 percent of the
patients reported weight loss (32 percent had no
change in their weight). The pathways shown in
Figure 2 are a handout to provide the surgeon
and the patient guidance on the expected out-
comes (from our survey of 209 returned ques-
tionnaires) of their lifestyle choices.

Distilling the data in Table V, one can con-
clude that those patients who were committed to
a positive lifestyle change or who were already
practicing a “healthy lifestyle” continued that
practice postoperatively and had the best self-
assessment and satisfaction scores. Using the cal-
culated pathways (Fig. 2), if patients elect to eat a
healthy diet, they will be two times more likely to
have weight loss and if they exercise regularly,
they are two times more likely to have increased
productivity in their life.

To walk through the handout, if a patient
elects to not eat a healthy diet she is three times
more likely to gain weight and if she elects to not
exercise regularly, she is four times more likely to
gain weight. Once a patient gains weight, she has
an 83 percent chance of decreased self-perceived
productivity and because of this, she is two times
more likely to be dissatisfied with her liposuction
results. Continuing down the ladder, that same
patient has a 62 percent chance of having an
increase in clothing size and as a consequence,
she is ten times more likely to be dissatisfied with
her liposuction results. Once the patient gains
weight, her risk for having “negative” outcomes
increases and as a consequence, the likelihood
she will be dissatisfied with her results also in-
creases several-fold. No cross pathways were
drawn with a combination of eating right but
exercising less (or vice versa); only six responders
had a lifestyle in conflict (for example, exercising
more and eating less healthily).

Statistically, both groups were equally satis-
fied with the final results, although more of
those patients who gained weight were statisti-
cally “very unsatisfied” with the results (16 per-
cent versus 4 percent, p � 0.015). Responders
in both groups would have the liposuction pro-
cedure repeated. Patients would generally rec-
ommend the procedure to family and friends.
Among weight gainers, however, only 74 per-
cent would recommend the procedure, com-
pared with 90 percent of patients who did not
gain weight, (p � 0.001).

These data present a mixed message among
patients who gained weight. They are satisfied

with their results and would have the procedure
again. They do not feel that their appearance is
exceptional, however; they have a higher per-
centage of patients who are “very unsatisfied”
with their results, and 26 percent of them would
not recommend the procedure to family and
friends. Intuitively, many patients who gained
weight are struggling with an internal conflict
between the apparent “failure” of the operation
to fulfill their preoperative perception on their
postoperative results and the financial and emo-
tional costs of that failure. As physicians, we must
minimize unrealistic patient expectations
through education and support.

A successful postoperative result requires an
interdisciplinary team approach with the plas-
tic surgeon providing leadership. This survey
reports that weight loss was achieved among
the responders in the first 6 months postoper-
atively; therefore it is imperative that each pa-
tient begins practicing a healthy lifestyle imme-
diately. Important players include a dietitian,
exercise counselor, and spouse and family
members. A dietitian would provide the coun-
seling and development of a healthy diet regi-
men that satisfies both the patient’s lifestyle
and the plastic surgeon’s expectations. An ex-
ercise counselor would develop a realistic ex-
ercise program that the patient can commit to
and provide a method to record and monitor
her progress. The patient’s spouse should also
be part of the team and be shown the data and
expectations of the plastic surgeon and other
team members. The spouse can significantly
affect the patient’s commitment to her diet
and exercise goals. The patient’s role on the
team is most like a general manager; they can
be provided counseling but they must ulti-
mately make the decisions and commitment to
follow advice. The Task Force on Community
Preventive Services8 strongly recommends an
individually adapted health behavior change
program to effect weight loss. This program is
similar to one proposed here: a program that is
tailored to the person’s readiness for change
and structures activities and daily routines with
education, goal-setting, and self-monitoring,
with social support and behavioral reinforce-
ment through self-reward.

We may better serve our patients by provid-
ing them all the facts and showing them prag-
matically and mathematically the expected out-
come of their lifestyle choices. Using the
simple flow diagram outlined here, patients
have a road map to make informed decisions
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that will influence postliposuction health and
long-term satisfaction.

Rod J. Rohrich, M.D.
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University of Texas Southwestern Medical School
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Dallas, Texas 75390-8820
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