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Abstract

Background: Intentional weight loss has been shown to have health benefits, whereas, unintentional
weight loss is a strong risk factor for morbidity and mortality. The prevalence of unintentional
weight loss in an American national sample has not been described in the past quarter century.

Objectives: To describe the distribution of unintentional and intentional weight loss and its
associations with demographics, smoking, and weight status.

Design: A nationally representative population-based cross-sectional study.
Setting: The National Health and Nutrition Examination Survey (NHANES 1999-2016).

Participants: 41,603 adults who aged =21 years and were not pregnant during the year prior to the
survey.

Measurements: Participants reported their current body weight, their weight one year earlier,
and if they tried to lose weight in the past year. A weight loss was defined as a =5% of reduction
in weight. Demographics, smoking, and weight status were determined for the beginning of the
weight change interval. We used survey frequency analysis to examine prevalences and survey
multinomial logistic regression analysis to compare odds ratios in subgroups.

Results: Over a one year period, 18.2% of American adults lost weight, and 6.2% lost weight
unintentionally. The prevalence of unintentional weight loss was stable over the 18-year period
studied. Adults who were older were more likely to subsequently lose weight unintentionally than
their younger counterparts, and the highest risk was in those who were 79 years or older. Other
risk factors included lower education level (vs. college educated) and smoking (vs. nonsmoking).
Adults who were overweight or obese were more likely to report unintentional weight loss than
normal weight.

Conclusion: Studies examining weight loss need to assess and carefully consider the distribution
and correlates of intentionality, and expect that even elderly cohorts will exhibit both unintentional
and intentional weight loss.
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(4). In contrast, a systematic review of cohort
studies found that UWL was associated with a
22% increase in all-cause mortality in adults with

Introduction
Unintentional weight loss (UWL) is thought to
be a consequence of diagnosed and undiagnosed

disease and to be more common in older adults
(1, 2). UWL has been less well studied than
intentional weight loss (IWL), in part, because
UWL cannot be randomized for clinical study.
Recent systematic reviews of randomized
controlled trials found that IWL improved
cardiovascular disease (CVD) risk factors (3) and

reduced the risk of all-cause mortality by 15%
http://www care-weekly.com/ Vol 3,2019

overweight or obesity (5). Despite its severe
health consequences, population statistics on
UWL are very limited and prevalence estimates
for the United States are not available for periods
after 1989 (1, 2). Since then, some risk factors
of UWL have changed (6, 7), and it is likely the
population distributions of UWL shown in earlier
studies (1, 2) have also changed.
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The purpose of this paper is to describe the
prevalence of UWL and examine its associations
with demographics, smoking, and weight status in
adults using data from 1999-2016 National Health
and Nutrition Examination Survey (NHANES).
Different from the earlier work, where possible,
we establish temporal sequence such that the
exposures examined were present prior to the
time interval of weight loss, and we emphasize
associations with age. To provide context we
show parallel results on IWL.

Methods
Study Design

The 1999-2016 NHANES investigated
a nationally representative sample of the U.S.
civilian, noninstitutionalized population
assembled using a stratified, multistage
probability sampling (8). Selected minority
race/ethnic groups, low-income persons, and
the elderly people (aged =70 years from 1999-
2006 and =80 years from 2007-2016) were
oversampled to provide more reliable estimates
for those subgroups. The study protocol was
approved by the institutional review board at
the Centers for Disease Control and Prevention
(Atlanta, GA), and written informed consent was
obtained from all participants.

Weight Loss and Intentionality

A trained technician measured height
and weight following standard procedures.
Participants also reported their current body
weight and their weight 1 year earlier. If the
differences between the two self-reports indicated
a weight loss of =10 pounds, participants were
asked “was the change between your current
weight and your weight a year ago intentional?”
All other participants were asked “during the past
12 months, have you tried to lose weight?”

Percent weight change was calculated using
the two self-reports. Weight loss was defined
as =5% of reduction in weight because that
amount has been found clinically relevant (9)
and is larger than usual day-to-day fluctuation
(10). Weight loss was called unintentional if the
participant answered “no” to either the question
on intentionality or the question on try to lose
weight. Body mass index (BMI) at 1 year prior to
the survey was calculated using the self-reported
weight at that time and measured height.

Correlates

We estimated the level of exposure variables
1 year prior to the clinic examination (at the
beginning of the weight change interval). We
subtracted one year from assessed age, and
individuals who were =21 years of age at the time
of the examination are called “adults” here. We
assumed that the reported sex, race/ethnicity, and
education category represented status one year
prior to the examination. Participants reported
smoking at least 100 cigarettes in their lifetime,
current smoking status, the age they started
smoking, and the time elapsed since they quit
smoking. These variables were used to determine
smoking status at 1 year prior to the survey
(current smokers, or current non-smokers).

Analytic Sample

We restricted this study to adult participants
who were not pregnant during the 1 year prior to
the survey. Those missing self-reported weight,
height, or intentionality of weight loss (n = 1726),
education level (n = 51), or smoking status (n =
224) were excluded from the analysis. Our final
analytic sample included 41,603 participants.

Statistical Analysis

All analyses were conducted using SAS
(version 9.4; SAS Institute, Cary, NC) and
accounted for the complex sample design. We
calculated the prevalence of UWL and IWL
using survey frequency analysis. Time trends in
the prevalence of UWL was studied by plotting
6-year means. Survey multinomial logistic
regression analyses were applied to examine
the associations of demographics, smoking, and
weight status with UWL and IWL (relative to
no weight loss). Interactions of sex with age,
race/ethnicity, education, smoking status, and
weight status were tested. We also conducted a
sensitivity analysis to determine the impact of
deleting from the analytic sample adults with
the largest discrepancies in measured and self-
reported current weight.

Results

Table 1 describes the study sample and
shows that those who were 20-<50 years old,
non-Hispanic White, and received at least some
college education accounted for approximately
half of the sample within the corresponding age,
ethnic, and education subgroups. Compared
to men, the sample of women included lower
proportions of smokers, and overweight
individuals. The distributions by age, race/
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ethnicity, and education were similar between

Characteristics Both sexes Men Women

men and women. % % .
The overall prevalence of reported weight loss n ¢ n ¢ n ¢

in the previous year was 18.2%. Table 2 presents All 41603 100 21323 513 20280 487
population prevalences of UWL and IWL without | Age (years)
adjustments for covariates. The prevalence of 20-<50 20981 504 11047 26.6 9934 239
UWL was 6.2% overall and examination of

50-<60 6791 16.3 3427 8.2 3364 8.1
6-year means between 1999 and 2016 (data
not shown) indicated that the prevalence of 60-<70 6829 164 3420 82 3409 82
UWL was stable over time. The prevalences 70-<79 4073 9.3 2068 50 2005 438
of UWL and IWL were higher in women than >79 2929 7.0 1361 33 1568 3.8
men. Obese men and women had a marlfedly Race/ethnicity
higher prevalence of IWL as well as a higher oanic Whi 19072 458 0372 3 000 2.1
prevalence of UWL compared to adults of other Non-Hispanic White 7 ’ 7 7 ’
Welght status. UWL was approximately thce Mexican American 7026 16.9 3690 8.9 3336 8.0
as prevalent in men and women over 79 years of Non-Hispanic Black 8706 209 4402 106 4304 103
age compared to those younger than 70 years. | oyher Hispanic 3396 82 1603 39 1793 43
Figure 1 indicates that the unadjusted prevalence
of UWL started to increase at approximately Others 3403 82 1756 42 1647 40
70 years of age in men and at a younger age in | Education
women (approximately 50 years of age). The At least some college 20555 494 10249 246 10306 248
prevalence of IWL was relatively stable in men | o school or equivalent 9650 232 5050 12.1 4600 111
while it started to decline at 50 years of age in .

Less than high school 11398 274 6024 145 5374 129
women.

In Table 3, both UWL and IWL showed | Smoking status

significant 2-way interactions of sex with race/ No 31878  76.6 15498 373 16380 394
ethnicity (p <0.04), but not with smoking (p | ves 9725 234 5825 140 3900 94
>0.8). In sex stratified analysF:s, adults Who were BMI (kg/m?)
=79 years of age had approximately 3 times the
odds of having UWL compared to those aged <185 623 1.5 194 05 429 10
20 to <50 years. The age pattern of IWL was 18.5 -<25 12224 294 5734 13.8 6490 15.6
highly discrepant with that of UWL, with the 25 -<30 14193 34.1 8306 200 5837 142
odds ratio noF .chang.mg over age categor1e§ in 530 14563 350 7089 170 7474 180
men, and declining with age in women. Mexican — —
Americans or non-Hispanic Blacks (vs. non- Table 1. Characteristics of study participants

Hispanic Whites), less educated (vs. more
educated), and smokers (vs. non-smokers) were
more likely to lose weight unintentionally (vs. no
weight loss) in the next year. The odds of UWL
and IWL were higher in overweight and obese
men and women compared to the normal weight
and the underweight.

In a sensitivity analysis we examined the
impact of errors in self-reported weight. We
deleted participants with the 3% and then 5%
highest and lowest differences between the
current self-reported and measured weights. We
found that this maneuver made essentially no
difference in the results shown here.

Discussion

Our analyses of recently collected nationally
representative data found that approximately 1/3
of the 18.2% of US adults who had lost weight
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over a year did so unintentionally. Higher
likelihood of subsequent UWL were seen in those
who were older (vs. younger), Mexican American
and non-Hispanic Black (vs. non-Hispanic
White), less educated (vs. college educated), and
smokers (vs. non-smokers). In addition, UWL
was more likely in adults who were overweight
or obese compared to normal weight. Although
sex interactions were found for race/ethnicity, the
directions of associations were consistent in men
and women.

We know of two other studies that
examined prevalence of UWL using nationally
representative data (1, 2). The two studies used
data collected in 1980s or earlier and limited their
analyses to participants aged =45 years. Sahyoun
et al. (2) found 6.9% UWL over 6 months in
adults aged 50-74 years in NHANES II (1976-
1980). Although not shown explicitly, a UWL
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Characteristics

All

Age (years)
20-<50
50-<60
60-<70
70-<79
=79

Race/ethnicity
Non-Hispanic White
Mexican American
Non-Hispanic Black
Other Hispanic
Others

Education
At least some college
High school or equivalent
Less than high school

Smoking status
No
Yes

Weight status
Underweight
Normal weight
Overweight
Obesity

Both sexes (n = 41603)*

Men (n = 21323) *

UWL (%) IWL (%)
6.2(59,6.5) 120 (11.6, 12.4)
54(5.1-57) 122 (11.6-12.8)
57(50-6.4) 13.0 (12.0-14.1)
6.2 (54-70) 12.9 (11.7-14.0)
9.6 (84-10.7) 9.8 (8.7-11.0)

137 (123-15.1) 58 (4.8-6.8)

5.7(53-6.1)
70 (63-78)
8.9 (8.2-9.6)

4.6(43-50)
73(6.8-79)
10.0 (9.2-10.8)

12.1 (11.5-12.7)
117 (10.7-12.7)
12.8 (12.1-13.5)

12.8 (12.2-13.5)
114 (10.6-12.2)
9.9(9.1-10.7)

5.1(48-54) 12.1 (11.6-12.6)
9.7 (8.9-10.4) 11.6 (10.8-12.4)
22(1.1-33) -
5.1(4.6-56) 2.6 (23-3.0)
6.7 (6.1-7.3) 93(8.6-10.0)
70 (6.5-7.4) 24.1 (23.1-25.0)

‘Women (n = 20280) *

UWL (% ) IWL (%) UWL (%) IWL (%)
55(5.1-59) 104(99-109)  69(65-73)  13.6(13.0-14.2)
52(47-58) 9.9(9.2-10.6) 56(52-60)  14.8(13.8-15.7)
47 (38-5.6) 121 (107-136)  68(58-78)  13.9(125-15.2)
5.6 (4.6-6.6) 113(97-129)  68(57-80) 143 (12.5-16.0)
8.0 (6.8-9.3) 98(83-113)  10.7(89-126)  9.8(82-114)
107 (9.0-12.4) 71(57-85)  155(134-175)  51(39-63)

49(45-54) 105(9.8-112)  64(59-70)  13.8(12.9-14.6)
6.5(5.4-7.5) 10.1(89-112)  78(6.7-89)  13.8(122-154)
8.7(7.7-9.7) 107(97-11.6)  9.1(82-100) 147 (13.6-15.9)
44(39-49) 11.1(103-119)  48(44-53)  145(13.6-15.5)
6.0 (53-6.7) 10.1(90-11.1)  87(79-95)  129(11.7-14.1)
8.5(75-9.5) 8.6(7.7-96)  11.7(106-127) 113 (102-12.4)
43(39-4.7) 107 (10.1-11.3)  59(54-63) 134 (12.7-14.1)
8.8(7.9-9.6) 96(87-106)  108(9.7-119) 142 (12.8-15.6)
2.1(0.0-4.4) - 22(09-3.6) -
4.1(35-48) 10(07-1.3) 5.8(5.1-6.5) 3.8(3.2-44)
5.9(5.3-6.6) 6.8 (6.1-7.5) 78(69-87) 129 (11.6-14.1)
62 (5.6-6.8) 223(21.1-23.6)  77(70-85)  25.8(245-27.1)

*Prevalence estimates were weighted. Prevalence estimates were not adjusted for covariates.

Table 2. Prevalence (95% confidence interval) of unintentional and intentional weight loss overall and by sex

(over one year) prevalence of approximately 5%
can be estimated from data presented by Meltzer
and Everhart (1) in adults aged =45 years in 1989.
These estimates were similar to our estimate of
6.8% in adults with the same age in our study.
To our knowledge we are the first to present US
national estimates of UWL in adults younger
than 45 years, and our plots indicated that the
prevalence of UWL in this age group was as high
as 5.4%.

Our subgroup analyses by age groups and
smoking status generally agreed with the results
from these 2 earlier national studies (1, 2),
however, there were some discrepancies related
to sex, race/ethnicity, education, and weight status
that followed no clear pattern. These differences
might have been caused by dissimilarities
in study methods including length of the time
interval of UWL, age ranges of participants,
model covariates, and analytic approaches. Also,

the order and phrasing of the questions used to
establish intentionality were different. These
differences in methodology make it difficult to
use the 3 national studies to make conclusions
concerning the prevalence and attributes of UWL
over time. We have greater confidence in our
examination of the NHANES data collected from
1999-2016 that showed very little change in the
UWL prevalence over 18 years. Over those years
consistent methods were used to obtain body
weights and intentionality of weight loss.

Our findings, and the results from Sahyoun
et al. (2) and Meltzer and Everhart (1) are
consistent with those of Wannametthee et al.
(11) who found that adults with UWL were more
likely to be older compared to those who did
not report UWL after adjusting for covariates.
In our overall analysis the prevalence of UWL
was more than doubled in adults = 79 years of

age (13.7%, 95% CI: 12.3%, 15.1%) compared
http://www care-weekly.com/ Vol 3,2019



Characteristics

Age (years) ¥
20-<50
50-<60
60-<70
70-<79
=79
Race/ethnicity,
Non-Hispanic White
Mexican American
Non-Hispanic Black
Other Hispanic
Others
Educationf
At least some college
High school or equivalent
Less than high school
Smoking status
No
Yes
Weight status
Underweight
Normal weight
Overweight
Obesity

Men (n =21323)

UWL

1
0.92 (0.75-1.12)
1.17 (0.92-1.49)
1.89 (1.50-2.38)
2.97 (2.31-3.80)

1
1.17 (0.94-1.47)
1.75 (1.46-2.08)

1
1.15 (0.97-1.36)
147 (121-1.79)

1
2.39 (2.06-2.77)

0.45 (0.15-1.35)
1

1.71 (1.43-2.03)

2.27 (1.84-2.80)

IWL

1
1.07 (0.89-1.27)
0.96 (0.80-1.15)
0.97 (0.79-1.18)
0.94 (0.73-1.22)

1
0.99 (0.82-1.19)
1.07 (0.94-1.22)

1
0.81(0.71-0.94)
0.76 (0.64-0.90)

1
1.19 (1.03-1.39)

1
7.30 (5.34-9.97)
29.7 (22.0-40.0)

Women (n = 20280)

UWL

1
120 (1.01-1.42)
127 (1.03-1.55)
2.00 (1.60-2.50)
3.27 (2.70-3.96)

1
1.20 (0.98-1.47)
137 (1.17-1.59)

1
1.50 (1.30-1.72)
1.79 (1.52-2.11)

1
1.20 (1.04-1.39)

0.31 (0.16-0.58)
1

1.40 (1.16-1.69)

1.69 (1.43-2.01)

*Qdds ratios from multinomial logistic regression models were adjusted for all covariates shown above; fSex interaction for UWL were significant at p < 0.1 for race/ethnicity, and
education; Sex interaction for IWL were significant at p < 0.1 for age, race/ethnicity, and weight status.

IWL

1
0.76 (0.65-0.88)
0.76 (0.64-0.91)
0.57 (0.48-0.69)
0.36 (0.27-0.46)

1
0.81 (0.69-0.95)
0.77 (0.68-0.87)

1
0.81(0.71-0.93)
0.71 (0.62-0.82)

1
429 (3.53-521)
103 (8.63-12.3)

Table 3. Adjusted * odds ratios (95% confidence interval) of unintentional and intentional weight loss relative to no weight loss
for demographics, smoking, and weight status by sex

to those 20 to <50 years (5.4%, 95% CI: 5.1%,
5.7%). Nevertheless, it is noteworthy that
although most weight loss was unintentional in
older age groups, IWL was found in 7.1% of men
and 5.1% of women over 79 years of age. Even
in this older group, it should not be assumed that
all weight loss is disease-induced or unintentional.
Similarly, in all the subgroups studied, with the
one exception of adults who were underweight,
both intentional and unintentional weight loss
were observed in a non-trivial proportion of
the American population that was statistically
significant (i.e., confidence interval did not
included zero). Given the contradictory health
outcomes associated with the intentionality of
weight loss, observational studies of total weight
loss, with no indication of intentionality, should
http://www care-weekly.com/ Vol 3,2019

be interpreted with caution.
It is a concern that the intentionality of weight

change cannot be objectively assessed and is only
feasible to know from self-report. It is possible
that an unintentional weight change could be
mistakenly attributed to a change in behavior
or a perceived change in behavior and called
intentional. Although we cannot objectively
measure intentionality, we can know perceived
intentionality. Albeit imperfect, we believe that
participant report of intentionality is the best
assessment currently available in observational
studies.

It is a weakness of this work that weight
change was determined using participant-
reported body weight. Many cross-sectional
studies have evaluated accuracy of self-reported
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1) Men
20
—UWL ---IWL
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%
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0
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Years
2) Women
20
—UWL ---IWL
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Years

Figure 1. Sex-specific prevalence of unintentional and intentional weight loss in adults*: NHANES 1999-2016

* Prevalence was calculated by 5-year interval in age and smoothed. Age on x-axis is the median of each interval

weight in adults and found high correlations of
approximately 0.9 between the two measures,
even though there is bias across weight status
groups (12, 13). Since participants tend to
underreport their weight, and this exaggeration
may be greater in reports of past weight (14),
the prevalence of UWL in our study may be
conservative. Our sensitivity analysis provided

some level of confidence that errors in self-
reported current weight did not unduly influence
our results. Unfortunately, we had no objective
measures with which to compare the self-reported
weight one year prior to the examination. Two
measured weight measurements over the 1 year
period would have produced more valid measures

of weight change.
http://www care-weekly.com/ Vol 3,2019
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We consider use of nationally representative
data, and the large sample sizes produced by
combining data collected over 18 years strengths.
Also, we used a study design that sought to
establish temporal sequence. Our study is the
first to report the prevalence of UWL in adults
younger than 45 years and one of very few to
focus on UWL. IWL has been far better studied
than UWL, and since 2005 several investigators
have used recent NHANES data to study issues
related to IWL (15, 16, 17, 18). Our side-by-
side examinations of UWL and IWL provide a
greater understanding of the role of intentionality
of weight loss. Future studies need to provide
more information on possible causes of UWL as
well as more insights into its consequences.
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