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Abstract

Objective—Weight changes may be an important indicator of an ongoing pathological process.
Retrospective self-report might be the only possibility to capture prior weight. The objective of the
study was to evaluate the accuracy of retrospective recall of body weight in old age and factors
that might predict accuracy.

Design and Methods—In 2007, 646 participants (mean age, 71.6 years) of the Swedish
Adoption/Twin Study of Aging (SATSA) answered questions about their present weight and how
much they weighed 20-years ago. Of these, 436 had self-reported their weight twenty years earlier
and among these 134 had also had their weight assessed at this time point.

Results—Twenty year retrospectively recalled weight underestimated the prior assessed weight
by —1.89 + 5.9 kg and underestimated prior self-reported weight by —0.55 + 5.2 kg. Moreover,
82.4% of the sample were accurate within 10%, and 45.8% were accurate within 5% of their prior
assessed weights; similarly, 84.2% and 58.0 % were accurate within 10% and 5% respectively, for
prior self-reported weight. Current higher body mass index and preferences of reporting weights
ending with zero or five was associated with an underestimation of prior weight, while greater
weight change over 20 year, and low Mini-Mental State Scores (MMSE) (<25) led to an
overestimation of prior weight.

Conclusions—Recalled weight comes close to the assessed population mean, but at the
individual level there is a large variation. The accuracy is affected by current BMI, changes in
weight, end-digit preferences, and current cognitive ability. Recalled weight should be used with
caution.
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Introduction

Weight is an important indicator of a person’s health status. It is well-known that excess
weight in midlife is associated with various negative health outcomes (1). However, in late
life the association between weight and health is less clear cut as excess weight may be
associated with both negative and positive health outcomes (2-5). Most research has focused
on current weight in relation to health outcomes in late life. But current weight does not tell
the story of past weight. The negative effect of excess weight is proposed to be delayed (1).
Moreover, being overweight or obese over a longer period of time is associated with more
severe negative health outcomes (6), for example long-term excess weight has been
associated with a higher risk of diabetes (6) and lower cognitive functioning in late life (7,
8). Additionally, weight change may be an indication of ongoing pathological processes. For
example, weight decline is predictive of dementia (9) and mortality (10, 11), and weight
fluctuations are predictive of functional disability and mortality (12). Hence, weight history
and changes in weight may be important information to collect in order to appreciate the
etiology underlying current weight and health associations, to reach correct diagnoses, and
to provide health recommendations.

Both in clinical practice and in research, self-report might be the only possibility to capture
prior weight information. The usefulness of using retrospectively recalled weight relies both
on individuals’ willingness to recall and the accuracy of the recalled weight. In the Manitoba
Follow-up Study about seventy-five percent of the male sample attempted to recall their past
weight, and those who did not attempt to recall their past weight were older, had more
limitations in instrumental activities of daily living (IADL), and were more often unmarried
(13), To our knowledge, except for the Manitoba Follow-up Study no other study has
evaluated self-selection effects on retrospectively recall weight. However, several studies
have focused on recall accuracy in old age (13-18), and there seems to be a general tentative
opinion that recalled weight can be used. But there are several important factors that have
not been addressed in these studies or have only been addressed in a couple of studies. For
example, two studies only included men (13, 18), which might overestimate the accuracy as
women are more likely to underreport their weight, at least when current self-reported
weight is used (19). Only one study took into account weight fluctuations and end-digit
reporting preferences (13), i.e. when subjects report their weights as ending with “0” or “5”,
and only one study took memory problems into account (17). Furthermore, studies differ in
their definitions of accuracy, the follow-up times (1 to 65 years), the representativeness of
the sample, and the age at recall (50 to 100 years). Several factors have been proposed to
affect recall accuracy, such as age (14, 15, 17, 18), gender (14, 16), education (14, 17), race
(14, 17), previous weight or body mass index (BMI) (13, 16), present weight or BMI (14,
18), and change in weight (13-15), although not consistently across studies.

By comparing prior assessed and self-reported weights to retrospectively recalled weight
from the population-based longitudinal Swedish Adoption/Twin Study of Aging (SATSA),
the current study evaluates the ability to recall, the accuracy of recall, and evaluates a variety
of demographic and weight-related factors with methodological refinements that might
affect the accuracy of 20-year retrospectively recalled weight.
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Participants and study design

Measures

The participants in SATSA were drawn from the Swedish Twin Registry (20), and the
sample and selection criteria have been described in detail previously (21). In brief, all twins
who had been reared apart and a sample matched for birth-year, county of birth, and sex
were invited to participate. These twins were first mailed a questionnaire (Q1) in 1984 and
2019 twins responded. Among those twin pairs where both twins responded to Q1, 548 pairs
(1096 twins) aged 50 years and older were invited to participate in an in-person testing
(IPTY) of health and cognitive functioning. At the first IPT in 1986, 645 twins participated.
Since then, these twins and all twins that responded to Q1 and who turned 50 years of age
since the last IPT were systemically interviewed and assessed every three years (except in
1995) by trained research nurses in a primary care facility close to their home. Alongside the
IPTs, questionnaires (Q) containing questions about health, psychological and social factors
have been sent regularly to the twins that participated in Q1. This study is based on the 648
persons responded to the questionnaire (Q6) in 2007 that contained questions about previous
weight. Of these, 436 had self-reported their weight twenty years earlier (Q2), and among
these, 134 had also had their weight assessed at IPT1 (figure 1).

In Q6, the participants were asked to estimate their weight twenty years ago. For those
persons who reported a weight range the mean was used (19 respondents from Q2 (4.4%))
and 6 participants from IPT1 (4.4%)). Weight was self-reported in the questionnaire phase
of SATSA and a trained research nurse assessed participants’ weights in clothing at IPT1.
BMI was calculated as weight in kilograms divided by height in meters squared. BMI scores
were calculated from both the assessed data (IPT1 and IPT7) and from the self-reported data
(Q2 and Q6). Further, in line with previous research (13) accuracy of recall was defined by
calculating the relative difference between recalled and assessed/self-reported weights
((Recalled Weight — Prior Weight)/Prior Weight * 100%). Relative weight differences
within 10% were considered accurate and within 5% were considered very accurate. Further,
persons who have lost and gained weight several times over the life span might be less able
to remember their prior weight. Using the standard deviation (SD) function in SPSS (version
17) an individual standard deviation of the IPT weight (up to six possible) and Q weight (up
to six possible) was calculated for each subject who had at least two assessments of weight
across the study. This measure was calculated both from the assessed and self-reported
weight. As persons with fewer points in any analyses are more likely to have bigger SD’s on
average, the number of occasions was added as covariate in the analyses. The difference
between the current (Q6 and IPT7) and prior assessment (Q2 and IPT1) of weight was
calculated for the self-reported and assessed measures, respectively, where positive numbers
indicate weight gain. Level of education was self-reported and coded as six years of
education and less, or seven years and more. A Mini-Mental State Examination (MMSE)
was performed at IPT7 The MMSE score was dichotomized at 24, 24 or lower (impaired) =
1 and above 24 (intact) = 0, and used as an indication of cognitive impairment.
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Statistical analyses

Results

Persons attempting to recall their weight 20 years ago were compared with those who did
not attempt to recall their weight using t- and x-tests when appropriate. Bland-Altman plots
were used to illustrate and examine agreement between recalled and prior assessed weight,
twenty years ago (22). The difference between recalled and prior assessed weight was
plotted against the mean of the two values. Limits of agreement were calculated as the mean
difference plus two standard deviations. Linear regression was used to evaluate
characteristics that might affect the accuracy of recalled weight, which was calculated as the
recalled weight minus the prior assessed or self-reported weight twenty years ago. The
covariates were entered in three steps. In the first step age, sex, education, and present BMI
were entered. Present BMI was chosen before prior BMI based on the assumption that
researchers that might want to use and control for potential influences do not have access to
prior BMI; hence, then they would not need to use recalled weight. In the second step,
fluctuations in weight were entered, how many times weight was assessed or self-reported,
end-digit preferences, and change in weight between last and first self-report of weight.
Additionally, MMSE scores were dichotomized at 24, and entered in the final step. Higher
MMSE (>24) score were the reference. For the analyses evaluating the difference between
recalled and prior assessed weight, all weight related covariates were assessed and for the
analyses assessing the difference between recalled and prior self-reported weight all weight
related covariates were self-reported. As MMSE scores were not available for those who
only participated in the questionnaire phase, the influence of cognitive function was not
possible to analyze for these persons.

To detect potential collinearity, that is especially likely to occur among the weight related
measures, we examined the correlations between the weight measures with Pearson’s
correlation coefficients. All analyses mentioned above were performed with SPSS 17.0.(23)

Characteristics of the total sample, and persons who attempted to recall their weight (n=518,
79.9% of the sample) were compared to those who did not attempt to recall their past weight
(n=130, 20.1% of the sample) (table 1). Persons who attempted to recall their weight were
younger, more likely to be men, and had a lower current self-reported BMI. There were no
significant differences in level of education, self-rated health, or MMSE scores among those
who tried to recall their weight and those who did not.

Accuracy of recalled weight and factors affecting the recalled weight

The difference scores between recalled and prior weight ranged from —20 to 20 kg for
assessed weight and —23 to 16 kg for self-reported weight. Recalled weight was highly
correlated with both prior assessed and self-report weight twenty years ago, r = 0.88 and
0.91, respectively. Persons underestimated their 20-year prior assessed weight by —1.89 by
-1.89 + 5.9 kg and persons underestimated their 20-year prior self-reported weight by —0.55
+ 5.5 kg. This is illustrated with Bland-Altman plots in figure 2. Further, 82.4% of the
sample were accurate within 10%, and 45.8% were accurate within 5% of their measured
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weights, and the comparable accuracies were 84.2% and 58.0%, respectively, for self-
reported weight.

Linear regression analyses showed that persons with higher current BMI tended to
underestimate their prior assessed weight (table 2). Persons who gained weight over the past
20 years overestimated their previous weight (table 2). Among those who had their weight
assessed 20 years prior the recall (in IPT1), 45% reported their prior weight ending with a
zero or a five and the corresponding percentage for those who participated in the
questionnaire phase only was 46%. Those applying an end-digit preference tended to
underestimate the prior self-reported weight, but not the prior assessed weight. Persons with
lower MMSE scores overestimated the previous weight (table 2). All these analyses were
first run using the assessed weight measures and secondly with the self-reported measures,
except for the third step that was only run for those with assessed data, as MMSE scores
were not available for those that only participated in the questionnaire phase. As can be
noticed in table 2, results are in the same direction using either the assessed or the self-
reported measures of BMI, although significance levels vary due to sample size.

We evaluated the correlations among weight-related predictors to consider the impact to the
linear regression analyses reported above. Weight related measures were moderately to
strongly correlated amongst one another although correlations with end-digit preference
were small. Specifically, for the assessed measures, higher current BMI was significantly
correlated with greater change in BMI, r = 0.377, p < .001. Current BMI did not correlate
significantly with fluctuations in BMI r = 0.125, p = .156, or end-digit preferences, r =
0.145, p = .098. For the self-reported measures, higher current BMI was associated with
greater change in BMI r = 0.540, p < .001, greater fluctuations in BMI r = 0.463, p < .001,
and end-digit preferences, r = 0.160, p = .001. Furthermore, greater fluctuations in BMI
correlated significantly with end-digit preferences, r = 0.143, p = .002, and with greater
change in weight r = 0.347, p < .001.

Discussion

This study shows that 20-year recalled weight yields high accuracy at the mean level. The
deviance from the true mean value of barely two kilos is comparable to the deviance
between assessed and self-reported weight measured at the same time point (19, 24-27), for
example, in SATSA the deviance ranged from 0.5 to 1.7 (19). But, it should be noted that
the standard deviation of 5.9 for recalled weight is bigger than the standard deviation of
between 2.7 and 3.4 that has been reported from SATSA when self-reported weight is
compared to weight at the same time point (19). However, the standard deviation for
recalled weight may be larger as the sample is relatively small, or increased due to end-digit
rounding. In addition, about four out of five reported their weight with accuracy (within
10% of the assessed weight) and a little less then half of the sample were very accurate
(within 5% of the assessed weight). Compared with the Manitoba Follow-up Study the
accuracy in the SATSA study is high (13).

Although the retrospectively recalled weight yielded high accuracy on the mean level, it
should be remembered that one out of five elderly persons that participated in the study did
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not attempt to recall their weight twenty years ago. This rate is slightly better than the
Manitoba Follow-up Study where one in four did not attempt to recall their previous weight
(13). The elderly persons who did not attempt to recall their previous weight were older and
had a higher BMI at the time of recall, and were more likely to be women. Older persons
might be less motivated to fill out questionnaires or less able to recall due to memory
problems. Additionally, both for women and for persons with higher weight we speculate
that questions about weight might be more sensitive than for men (28) and persons of
normal weight. Hence, these persons might be less willing to report. On the other hand, there
was no difference between men and women in recall accuracy among those who attempted
to recall their weight.

Overall, the factors that are related to weight had the greatest impact on the recall bias. From
studies on the accuracy of current self-reported weight it is well-known that persons with
higher BMI scores tend to underreport their weight (27, 29-32). In this study we
additionally show that persons with higher BMI scores at the time of recall tended to
underestimate what they weighed 20 years age to a larger extent than persons with lower
BMI. The importance of prior or current BMI on accuracy of recalled weight has been
shown in several studies (14-18). In addition, greater weight change over twenty years
predicted recall accuracy, as in several other studies (13-15). Persons who had gained more
weight tended to overestimate their previous weight. It could be hypothesized that persons
who have gained weight overestimate their recalled weight as a defense mechanism, to
reduce the total amount of gained weight. We were not able to replicate the finding from the
Manitoba Follow-up Study that weight fluctuations predict recall accuracy. It could be
hypothesized that this difference is due to different assessment methods of weight
fluctuations: whereas we used the standard deviation function to calculate person-specific
estimates of fluctuation and controlled for the number of times a person had participated, in
the Manitoba Follow-up Study weight fluctuations were scored based on a 0.5-1.0%
difference in weight between the assessments. However, we think it is likely that the non-
significant association in the present study is due to shared variance with weight change.

It should be noted that the difference between the recalled weight and the prior self-reported
weight was smaller than the deviance between the recalled weight and the prior assessed
weight, and the standard deviation was smaller. Hence, perceptions of weight seem to
remain stable over time. The same factors were associated with recall accuracy in the
comparisons between recalled weight and assessed weight as between recalled weight and
self-reported weight.

Almost half of the sample reported their recalled weight to end with “0” or “5”. As in the
Manitoba follow-up study (13) end-digit preference predicted recall accuracy, especially for
the prior self-reported weight. Specifically, end-digit preferences led to an underestimation
of previous weight. Given the large number of persons using zero or five in the end, end-
digit preference needs to be taken into account when recalled weight is used. Studies
including more participants should evaluate whether the bias attributed to end-digit
preferences can be adjusted for statistically by considering information from those
participants who do not show such a bias.
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We also found that lower performance on the MMSE was associated with overestimation of
the prior assessed weight. A low MMSE score is an indication of low cognitive function and
in many cases a sign of preclinical dementia (33). Hence, it is not surprising that the MMSE
score may be of importance for recall accuracy.

The strength of this study is the long follow-up time, access to both self-reported and
assessed weight measurements, and relevant covariates. The longitudinal design of SATSA
might skew results, as individuals continuously seeing a health professional might provide
more accurate information about body measures. However, the regression models were
controlled for participation rate in the study. Another limitation is that the measured weight
was assessed over a two-year span, i.e. some persons had their weight assessed 21 years ago
and some 19 years ago. On the other hand, we might underreport the reliability of recalled
weight. In SATSA, the participants’ weight was assessed in clothes, but we believe that
most people tend to report their morning weight without clothes. Adding about 1 kg to the
recalled self-reported weight would remove half of the average difference between recalled
and measured weight.

In conclusion, recalled weight comes close to the assessed population mean, but at the
individual level there is a large variation and a substantial number of people do not answer
the question about previous weight. Furthermore, the accuracy is especially affected by
weight related measures and a preference to report weights ending with zero or five.
Retrospectively recalled weight should be used with caution.
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Figure 1.
Flowchart of the data collection

Obesity (Slver Spring). Author manuscript; available in PMC 2013 December 01.

Page 10



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Dahl and Reynolds

T° —

2 2000 o

~

S o

© o o o

2 Q. 0

s o © [

>T

o e 10,00 o 0 000 . S0 o

£3 00 0 000 o o_o

o c0 Go o o o

K o Soos o2 8% ° °

55 R 69 °Fo ‘e [ 9°o0 .

Y 0,00 O 0 _ O o o o

w= 0,004 o 00 O o

"o o o 00 o

o> o o ©oo0 0 00 O

8% O O Goey UO°

LR o o o

ca oo ® o

o9 o 0o 0o

o2 (<]

2% ~ L) =

&9 1000 o & °

o

0

o

c o

Q

o

£

O 20007
T T T T
40,00 60,00 80,00 100,00

Mean between retrospectively self-reported and assessed weight 20

years ago

Figure 2.

Page 11

Accuracy of self-reported weight (difference between assessed weight twenty years ago and

retrospectively self-reported). Each dot represents one individual.
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