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Abstract

Introduction: Overweight and obesity is a global problem 

incurring substantial health and economic implications. This 

has also been highlighted by the ongoing COVID-19 pan-

demic which has disproportionately affected overweight 

and obese individuals. Most of the interventions have con-

centrated on promotion of physical activities and healthy 

eating which may involve current sacrifices for future health 

gains. The purpose of this study was to explore the relation-

ship between bodyweight and how individuals state they 

would trade-off immediate income for higher amounts in 

the future (time preference). Methods: An online survey was 

conducted targeting adults aged >16 years in the UK (En-

gland, Northern Ireland, Scotland, and Wales) from January 

1, 2016 to July 31, 2016. Using paid online adverts, as well as 

personal and professional networks for distribution of links 

to the online survey, the questionnaire asked respondents to 

report socio-economic and demographic information, 

height, and weight and to complete a time preference exer-

cise. Data were analysed using descriptive statistics; associa-

tions were explored between BMI and respondents’ charac-

teristics and time preference using Spearman rank-order 

correlation and χ2 tests as appropriate. We adopted STROBE 

guidelines for the reporting of the study. Results: A total of 

561 responses were analysed (female = 293, males = 268). 

The relationship between time preference and overweight/

obesity, using BMI as the measure is highly significant (χ2 = 

95.92: p < 0.001). Individuals of normal weight have low time 

preferences and are more likely to invest in activities in a bid 

to reap future health benefits. There are also significant rela-

tionships between BMI and employment status (χ2 = 37.03; 

Study registration: The study was not registered. It was part of pack-

ages of Ph.D. research projects funded by the University of South 

Wales (USW). No specific protocol was therefore prepared prior, and 

the study was directed by a study director and guided by an obesity 

specialist adviser and a team of Ph.D. Research Supervisors – all of 

whom are co-authors of the paper. The arrangement is in line with 

the rules and regulations of USW.

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
(http://www.karger.com/Services/OpenAccessLicense), applicable to 
the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.
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p < 0.001), physical activities (p < 0.0001), income levels (χ2 

= 6.68; p < 0.035), family orientation, i.e., with or without chil-

dren (χ2 = 12.88; p < 0.012), and ethnicity (χ2 = 18.31; p < 

0.001). These imply that individuals in employment and with 

children in their families are less likely to be overweight or 

obese compared to those who do not. People from black 

backgrounds are also more likely to be overweight or obese 

and have higher time preferences compared to people from 

white backgrounds. Discussions/Conclusions: People’s pre-

ventive behaviours today can be predicted by their time 

preference and this understanding could be vital in improv-

ing population’s uptake and maintenance of overweight 

and obesity prevention actions. People who have low time 

preference are more likely to invest time and resources in 

physical activities and healthy lifestyles to reap future health 

benefits hence value utilities-in-anticipation. Public health 

programmes should therefore use the knowledge of the as-

sociation between time preference and overweight/obesity 

to inform designs of intervention programmes.

© 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

Overweight and obesity are major global health prob-
lems and among leading causes of preventable deaths in 
the UK [1, 2] and worldwide [3]. In Wales, England, Scot-
land, and Northern Ireland, the 2017/2018 national health 
surveys indicate 59%, 63%, 65%, and 65% of the adult 
population (16 years and over), respectively, were catego-
rized as having overweight or obesity. The health and eco-
nomic implications of these trends are enormous, obesity 
being not just a condition of its own [4, 5] but also a ma-
jor risk factor for several chronic disease conditions. This 
has also been highlighted by the ongoing COVID-19 pan-
demic which has disproportionately affected people liv-
ing with overweight or obesity. Dobbs et al. [6] estimated 
the global economic impact of obesity to be around USD 
2.0 trillion or 2.8% of the global gross domestic product 
(at 2014 costs). The Obesity Health Alliance’s 2017 esti-
mates are that the cost of obesity to the wider society is 
estimated at GBP 27 billion in the UK. The UK-wide Na-
tional Health Services (NHS) overweight and obesity at-
tributable costs are projected to reach GBP 9.7 billion by 
2050, while the wider costs to society are estimated to 
reach GBP 49.9 billion per year [7].

For Scotland, the 2017 NHS Scotland report indicated 
the cost to the economy to be between GBP 0.9 billion and 
GBP 4.6 billion [8]. In their assessment of the costs of al-

cohol and obesity to the NHS in Wales, Public Health 
Wales NHS Trust [9] put the cost of obesity at GBP 73 
million and GBP 86 million at 2011 costs if overweight 
and obesity are considered together. For Northern Ire-
land, their government’s Department of Health 2015 re-
port estimated that obesity results in some 260,000 work-
ing days lost every year and costing the economy approx-
imately GBP 0.5 billion [10].

While multifaceted factors may contribute to obesity, 
it largely arises from an energy imbalance between calo-
ries consumed and calories expended indicating a behav-
ioural cause. To date, studies into the understanding of 
preventive behaviour and its determinants have been ex-
amined from psychological perspectives [11–13]. Efforts 
to understand individual decisions related to the con-
sumption of goods for the prevention of overweight and 
obesity, and the factors that influence such decisions have 
been lacking in economic studies [14]. However, even 
though individual factors may be able to explain some of 
the variations in bodyweight between individuals, it can 
hardly explain the worldwide population-level rise in the 
prevalence of obesity during the past decades. In a survey 
of the economic causes of obesity, Rosin [15] identified 
genetics, biological basis, rational addiction, satisfaction, 
technological change, poverty, information, and time 
preference as some of the causes of obesity.

In conventional economic theory, demand derives 
from the utility yielded by consumption [16]. Prevention 
goods have been defined as any good (or service or activ-
ity) whose consumption reduces the risk of future illness 
and death (Cohen [11] 1984).

As many of the prevention goods relating to weight 
control, such as dieting, avoiding unhealthy foods (e.g., 
ready-made junk foods), or taking regular exercise can 
yield negative utility for some people, the demand for pre-
vention goods is poorly explained by conventional eco-
nomic theory. It has been proposed that there is a second 
type of utility associated with prevention goods which de-
rives from the knowledge that consuming prevention 
goods today reduces the risk of future illness and that this 
type of utility, called utility-in-anticipation, accounts for 
a greater part of the demand for prevention goods than 
does conventional utility-in-use (Cohen [11] 1984).

It has further been proposed that utility-in-anticipa-
tion depends inter alia on individuals’ personal time pref-
erence rates – defined as a willingness to trade current for 
future utility [17]. Individuals with high time preference 
rates will discount the future (negative) health conse-
quences of having overweight or obesity more highly than 
will individuals with lower time preference rates, and 
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hence will receive less utility-in-anticipation from con-
suming prevention goods. They will consequently be less 
likely to engage in preventive activities (i.e., weight con-
trol). This is the underlying hypothesis for the current 
analysis. The aim and objective of the current study were 
to explore and examine the relationship between over-
weight or obesity and time preference using empirical 
data from a survey conducted in the UK (England, North-
ern Ireland, Scotland, and Wales). The targeted popula-
tion for the online survey were young people and adults 
aged ≥16 years.

Methods

Data Collection
A questionnaire was developed and piloted in two phases (phase 

1 and phase 2) prior to its deployment via an online platform pro-
vided by Survey Monkey® (SurveyMonkey Europe UC, 2 Shelbourne 
Buildings, 2nd Floor, Shelbourne Road, Ballsbridge, Dublin 4, Ire-
land). In the second stage of phase 2, n = 47 participants were in-
volved, and no significant changes were made to the questionnaire at 
that stage so the same version was used in the main online survey. 
The online data collection method was considered the most conve-
nient in terms of time and costs for the circumstances. Participants 
were recruited via advertisements placed with online social media, 
including Facebook®, Google Plus®, and LinkedIn®. The advertise-
ments targeted only UK residents and the survey could not be com-
pleted by people resident outside the UK unless they provided a UK 
postcode. However, in addition to these advertisements, the re-
searchers also used their professional networks and social connec-
tions for the distribution of website links to the online survey.

The 15–30 min online questionnaire (see online suppl. material 
1; see www.karger.com/doi/10.1159/000522651 for all online suppl. 
material) had 20 sections covering various areas, including consent 
(which must be completed before any participant could proceed to 
other sections), personal characteristics (including age, sex, height, 
weight), and ethnicity and cultural/religious backgrounds, residence, 
socio-economic background, stigma, social activities, food and exer-
cise habits, physical activities, perceptions, and beliefs about over-
weight or obesity and its health/social outcomes, risk behaviours, and 
how they trade-off present for future benefits designed to measure 
their time preference. The time preference question follows standard 
time trade-off approaches to elicit participants’ willingness to wait for 
higher future rewards [18–21] and was developed through extensive 
consultations with economists, health economists, psychologists, 
and obesity researchers. People’s willingness to trade-off present (of-
ten) smaller rewards for future larger rewards can be indications of 
their willingness to invest in their health hence engage in health im-
provement activities.

The question on how they trade-off present for future benefits 
presented a scenario with 6 options: option 1 – take GBP 1,000 
now, option 2 – wait 3 months and receive GBP 1,100, option 3 – 
wait 6 months and receive GBP 1,200, option 4 – wait 1 year and 
receive GBP 1,300, option 5 – wait 2 years and receive GBP 1,400, 
and option 6 = wait 3 years and receive GBP 1,500. To reduce the 
occurrence of missing data, the survey was designed to prohibit 

progression if an item was not answered. The only exception was 
for height and weight for which this was not possible.

No private personal data which could be used to identify or 
contact participants such as dates of birth and addresses were col-
lected. However, to encourage recruitment to target, if participants 
agreed to provide their details, they were entered into a prize draw 
for GBP 50 shopping vouchers.

Statistical Analysis
Survey data were downloaded from the SurveyMonkey® online 

platform into an Excel® spreadsheet (of Microsoft Corporation; 
One Microsoft Way, Redmond, WA, USA) for data cleaning and 
organization. All data analysis was then undertaken using the 
SPSS® (SPSS Inc., 233 S., Wacker Drive, 11th floor, Chicago, IL, 
USA) software package. As there is a possibility that some people 
may participate for the opportunity to enter in the voucher raffles 
hence may just be ticking boxes, we conducted a data reliability 
check with the aim of ensuring that participants were conscious of 
the responses they were providing in the completion of the ques-
tionnaire. Data reliability was checked using appropriate variables 
on risk preferences which are to be published separately.

Variables were analysed descriptively. To assess representative-
ness respondents were compared with the national population (of 
the four countries) with respect to geographical distribution, BMI, 
ethnicity, and education.

BMI was assessed (as the response variable) against predictor 
variables (participants’ characteristics). The association between 
time preference and employment status, income levels, education, 
and ethnicity (Black vs. White, as there were small numbers of re-
spondents in other ethnic groups) was assessed using Spearman’s 
rank-order correlation coefficients; the association between BMI 
(normal versus overweight/obesity) and time preference was as-
sessed using χ2 tests.

The online survey was generally designed not to accommo-
date missing data in that a question must be completed before 
one can proceed to another section of the questionnaire. How-
ever, there were two questions which were not made compul-
sory due to design limitations of the online survey platform. 
These were the questions on height and body weight which were 

Fig. 1. Proportion of participants per country. Sky blue = England 
(9.3%); light purple, Northern Ireland (1.7%); yellow, Scotland 
(10.9%); light blue, Wales (5.8%); purple, other countries (10.9%).
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Fig. 2. Schema of participants’ flow diagram. Black, participants processed for analysis; red, participants removed; 
green, final participants included in the analysis.
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designed as free text questions with answers to be given in me-
tres or feet and inches for height and in kilograms or stones and 
pounds for weight. Patterns in missing values were analysed for 
patterns that could be of concern. Series mean method was used 
to impute missing values for height and weight because missing-
ness was observed to be at random. The analysis is therefore 
based on data, including imputed missing values. The usual BMI 
formula of weight (in kg) divided by height (in metres) squared 
was used to compute BMI following imputations. BMI data were 
analysed for outliers.

Sample Size Estimation
A sample size of 540 was estimated for the survey using the fol-

lowing formula by Charan and Biswas [22] for cross-sectional 
studies.

( )2

2

1
SS ,

z p p

e

é ù´ -ê úë û=   

where SS = sample size; Z = the z-score (with alpha level of 0.05, 
z-score will be 1.96 for two-tailed test); p = the estimated preva-
lence of the various weight/height ratio categories (i.e., BMI prev-
alence); and e = the margin of error (which will be 5% for this 
analysis.

Ethical Approval
Ethical approval was given by the Ethics Committee of the Fac-

ulty of Life Sciences and Education, University of South Wales, 
Pontypridd, UK. We adopted STROBE guidelines for the report-
ing of the study (shown in online suppl. material 2).

Results

Response Rates
The main survey took place from January 15, 2016 (i.e., 

when the 1st consent was given) to July 31, 2016 (i.e., 
when the last survey was completed). The survey was 
completed by 80% of participants. Only those who com-
pleted the whole survey (i.e., all compulsory questions) 
were included in the analysis. Figure 1 provides the pro-
portions of initial participants (n = 642) per country. Of 
n = 642 volunteers (clicked relevant survey links), 561 re-
sponses were analysed (Fig. 2).

Figure 3 is a mapping of the postcodes of all the anon-
ymous participants to provide some indication of their 
spread. For this research, postcodes were used as they are 
more indicative of locations than IP addresses. The rea-
son we use postcodes is because, for example, someone 
may complete the survey while on a visit to London (En-
gland) but actually lives in Inverness (Scotland). Going by 
IP addresses, that person’s location would be indicated as 
London instead. Also, the location of IP addresses can be 
dependent on the person’s Internet service provider and 
not necessarily where the person lives.

National Representativeness of Sample of Respondents
Scotland and Wales were overrepresented amongst re-

spondents, England was underrepresented (Table 1). Sur-
vey responses tend to underrepresent the prevalence of 
overweight and obesity compared with the national aver-
age, except in the morbidly obese group, and particularly 
in Northern Ireland (Table 2).

The proportion of people from Black backgrounds and 
with higher education were higher in the sample than in 
the national population (n = 91, 16.2% vs. 13%, from 2011 
UK census) (Table  3). There were 48.1% of survey re-
spondents with a University degree (Table 4), compared 
to 18,6% nationally (Office of National Statistics 2013).

Analysis by Age and Sex
There were slightly more women than men respon-

dents. Three-quarters (75.4%) of respondents were aged 
16–24 years. The mean age of women was less than men 
but the mean BMI was similar. Please see Tables 5–7.

Data Reliability
To examine the reliability of the survey data, the over-

all rationality of respondents was assessed. This was done 

Fig. 3. Postcode distribution of participants. Blue “pins” or “mark-
ers,” location of postcodes of participants on Google® Maps.
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through exploring questions on risk preferences. As the 
risks increase, respondents’ preferences are expected to 
change accordingly. In this respect, the greater the in-

crease in risks the lower the number of choices for that 
option. Figure 4 indicates that overall, the higher the risks 
the lower the preferences for the option (scale from 0 for 
high-risk to 6 for low-risk). This is therefore a justifica-
tion that respondents were rational in the completion of 
the survey and were not just ticking boxes for the sake of 
completing the questionnaire. The J-shaped histogram 
shows that respondents’ risk preferences are skewed in 
favour of non- or less-risky options.

BMI outliers were analysed. The outlier analysis re-
vealed nothing improbable hence all were considered to 
be possible realistic measurements.

Relationship Analysis
Participants’ Characteristics in Terms of BMI
Respondents were significantly more likely to have 

overweight or obesity if they did not live with children, 
were Black (vs. White), were not in employment, and 
didn’t exercise – especially likely to have morbid obesity 
if they did not live with children or were not in employ-
ment. Please see Tables 8–12.

Table 1. Comparisons with 2014 midyear estimates

Countries Populations* Percentages Males, % Females, %

populations* survey populations* survey population* survey

England 54,316,618 84.09 76.30 49.29 48.13 50.71 51.87
Scotland 5,347,600 8.28 11.90 48.55 44.78 51.45 55.22
Wales 3,092,036 4.79 9.80 49.20 49.09 50.80 50.91
Northern Ireland 1,840,498 2.85 2.00 49.05 45.45 50.95 54.55
Total 64,596,752 100.00 100.00 49.22 47.77 50.78 52.23

* Based on mid year (2) Population Estimates by single year of age and sex for local authorities in the UK, mid-

2014. Obtained from Population Estimates Unit, Office of National Statistics.

Table 2. Comparisons of survey and national BMI prevalence estimates

Wales-

actual

Wales-

survey

Scotland-

actual

Scotland-

survey

Northern 

Ireland-actual

Northern 

Ireland-survey

England-

actual

England-

survey

BMI category
Under weight 0.02 0.02 0.02 0.02 0.01 0.09 0.02 0.05
Normal weight 0.40 0.58 0.33 0.55 0.39 0.55 0.37 0.46
Overweight 0.35 0.25 0.37 0.19 0.37 0.00 0.36 0.25
Obese 0.22 0.13 0.25 0.23 0.24 0.27 0.26 0.19
Morbidly obese 0.02 0.02 0.03 0.02 0.02 0.09 0.03 0.05

There are 12 missing BMI cases in the survey. These have been excluded from the survey prevalence estimations for above comparisons. 

The BMI prevalence data on England, Wales, Scotland, and Northern Ireland were obtained from their respective health survey data for 

2014.

Table 3. Ethnicity representations in the survey

Frequency Percent

Asian (In/Pk/Bd) 22 3.9
Asian: Chinese 4 0.7
Asian (other) 4 0.7
Black: African/Caribbean 86 15.3
Black (other) 5 0.9
Hispanic or Latino 6 1.1
White: Welsh/English/Scottish/NI 373 66.5
White: Any other white background 47 8.4
Arab 2 0.4
Mixed race (all) 6 1.1
Prefer not to answer 2 0.4
Other ethnicities 4 0.7

Total 561 100.0
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The analysis of income vis-à-vis BMI categories (re-
duced to two categories namely normal weight and over-
weight/obese) indicates a higher prevalence of overweight 
and obesity in the lowest income bracket compared to 
others (Table 13).

Time Preference and Overweight/Obesity
In the evaluation of time preference against people’s 

obesity status, BMI groups were categorized into normal 
weight (n = 267) and overweight or obese categories (n = 
267). This categorization, therefore, excludes the under-

weight individuals. To assess participants’ time prefer-
ence, they were presented with 6 options (see Tables 14, 
15). Option 1 involves immediate consumption of the 
good, with the waiting time and reward increasing with 
the options, up to 3 years and GBP 1,500, respectively, for 
option 6.

The results presented in Table 14 indicate significant 
association between time preference and overweight/
obesity (Pearson χ2 = 95.921, df = 5, and p < 0.0001) with 
normal weight persons preferring to wait longer for a 
larger reward compared to those having overweight or 

Table 4. Education levels of respondents

Frequency Percent

Primary education 3 0.5
Secondary/high school/grammar 33 5.9
Completed secondary/high/grammar school 127 22.6
Some additional training (apprenticeship, technical, vocational, further education courses, etc.) 128 22.8
Undergraduate (university/college/professional) 141 25.1
Postgraduate (university/college/professional) 129 23.0

Total 561 100.0

Table 5. Place of residence × gender cross tabulation

Gender Total, n (%)

male female

Place of residence
Wales 27 28 55 (9.80)
Scotland 30 37 67 (11.94)
Northern Ireland 5 6 11 (1.96)
England 206 222 428 (76.30)

Total, N (%) 268 (48) 293 (52) 561 (100)

Table 6. Age group × place of residence cross tabulation

Count Place of residence Total, n (%)

Wales Scot-

land

Northern 

Ireland

England

Age group

16–24 years old 17 15 7 112 151 (26.92)

25–34 years old 14 14 3 108 139 (24.78)

35–44 years old 11 14 1 107 133 (23.71)

45–54 years old 9 8 0 48 65 (11.59)

55–64 years old 3 7 0 34 44 (7.84)

65–75 years old 1 9 0 19 29 (5.17)

Total 55 67 11 428 561 (100)

Table 7. Age and BMI characteristics of respondents

Gender Age BMI*

N min max mean std. dev N min max mean std. dev

Male 268 16 70 38.15 14.99 259 11.67 50.06 26.49 6.49
Female 293 16 70 33.71 13.79 290 11.43 61.88 26.14 6.38

All 561 16 70 35.83 14.53 549 11.67 61.88 26.30 6.43

* Twelve missing data. These are explained under missing data analysis section.
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obesity who prefer immediate less rewards than larger re-
wards in the future. As waiting time increases, less of 
those having overweight or obesity choose that option in-
dicating the high level of impatience for people having 
overweight or obesity.

Further analysis was conducted to explore the rela-
tionship between time preference and employment sta-
tus, income and education levels, and ethnicity. Time 
preference is significantly associated with employment 
status, income levels, education levels, and ethnicity 
(blacks and whites only) with p < 0.0001 (Table 16) for all 
of them. There is a similar result in terms of physical ac-
tivity and time preference (p < 0.0001) as reported above 
in Table 15.

Discussion

Intertemporal choice, which is about the relative value 
people assign to payoffs at different points in time, has 
relevance for the understanding of people’s obesity risk 
reduction behaviours. There have been many sugges-

tions, largely based on analysis of survey and real-world 
data collected for different purposes, that increase in obe-
sity is linked to a general increase in people’s time prefer-
ence and discount rates. However, there is no strong em-
pirical evidence of this [23] particularly in the UK con-
text. Most weight control interventions at individual 
levels require the person to forgo sedentary lifestyles and 
the current consumption of unhealthy foods in order to 
reap future health gains. When an individual makes im-
mediate decisions of diet and activity, the future health 
consequences should normally be incorporated into the 
decision-making process. We therefore need to under-
stand how people make decisions involving outcomes oc-
curring at different time-points. This would inform poli-
cies and intervention programmes to better target and 
influence behaviours away from unhealthy lifestyles.

This research provides valuable understanding of peo-
ple having overweight and obesity in the UK vis-à-vis the 
people having normal weight. People that reported to be 
having families with children have less cases of over-
weight and obesity compared to people who do not have 
children in their families.

Fig. 4. Histogram on respondents’ risk preferences. Black curved line, distribution curve; blue bars, frequencies 
of options.
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Table 8. BMI and family status

Living with children × BMI category (imputed) cross tabulation χ2 tests

family situation weight (BMI) category (imputed) total Pearson χ2 value df asymp. Sig. 

(2-sided)
under weight, 

N (%), std residual

normal weight, 

N (%), std residual

over weight, 

N (%), std residual

obese, N (%), 

std residual

morbidly obese, 

N (%), std residual

total, 

N (%)

Living with children 7 (3.20), −1.1 107 (48.90), 0.3 60 (27.40), 0.8 43 (19.60), 0.3 2 (0.90), −2.4 219 (100.00) 12.884a 4 p = 0.012

Not living with children 20 (5.80), 0.9 160 (46.80), −0.2 78 (22.80), −0.7 62 (18.10), −0.3 22 (6.40), 1.9 342 (100.00)

Total 27 (4.80) 267 (47.60) 138 (24.60) 105 (18.70) 24 (4.30) 561 (100.00)

Table 9. Black or white only × BMI category (imputed) cross tabulation

Ethnic group Weight (BMI) category (imputed) Total χ2 tests

under weight, 

N (%), std residual

normal weight, 

N (%), std residual

over weight,

N (%), std residual

obese, 

N (%), std residual

morbidly obese, 

N (%), std residual

total, N (%), 

std residual

Pearson χ2 value df asymp. Sig. 

(2-sided)

Black 6 (6.60), 0.6 30 (33.00), −2.0 35 (38.50), 2.8 19 (20.90), 0.4 1 (1.10), −1.6 91 (100.00) 18.309 4 p < 0.001

White 20 (4.80), −0.3 211 (50.20), 0.9 87 (20.70), −1.3 79 (18.80), −0.2 23 (5.50), 0.7 420 (100.00)

Total 26 (5.10) 241 (47.20) 122 (23.90) 98 (19.20) 24 (4.70) 511 (100.00)

Table 10. Occupation (employed-Y/N) × BMI category (imputed) cross tabulation

Employment 

status 

(employed-Y/N)

Weight (BMI) category (imputed) χ2 tests

under weight, 

N (%), std 

residual

normal weight, 

N (%), std 

residual

over weight, 

N (%), std 

residual

obese, 

N (%), 

std residual

morbidly obese, 

N (%), 

std residual

total, N (%) Pearson χ2 value df asymp. Sig. 

(2-sided)

Employed 20 (5.00), 0.1 212 (52.60), 1.5 98 (24.30), −0.1 67 (16.60), −1.0 6 (1.50), −2.7 403 (100.00) 37.030 4 p < 0.001
Not employed 7 (4.40), −0.2 55 (34.80), −2.3 40 (25.30), 0.2 38 (24.10), 1.5 18 (11.40), 4.3 158 (100.00)

Total 27 (4.80) 267 (47.60) 138 (24.60) 105 (18.70) 24 (4.30) 561 (100.00)
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Table 11. Do physical activity × BMI category (imputed) cross tabulation

Do physical 

activity

BMI category (imputed) χ2 tests

under weight, 

N (%), std residual

normal weight, 

N (%), std residual

over weight, 

N (%), std residual

obese, 

N (%), std residual

morbidly obese, 

N (%), std residual

total, 

N (%)

Pearson χ2 value df asymp. Sig. 

(2-sided)

Yes 9 (2.60), −1.8 198 (57.90), 2.8 83 (24.30), −0.1 48 (14.00), −2.0 4 (1.20), −2.8 342 (100.00) 58.279 4 p < 0.0001
No 18 (8.20), 2.3 69 (31.50), −3.5 55 (25.10), 0.2 57 (26.00), 2.5 20 (9.10), 3.5 219 (100.00)

Total 27 (4.80) 267 (47.60) 138 (24.60) 105 (18.70) 24 (4.30) 561 (100.00)

Table 12. Do physical activity × overweight/obese combined (imputed) cross tabulation

Do physical activity Overweight/obese combined (imputed) χ2 tests

normal weight, 

N (%), residual

overweight/obese, 

N (%), residual

total, 

N (%), residual

Pearson χ2 value df asymp. Sig. 

(2-sided)

Yes 198 (59.5), 2.4 135 (40.5), −2.4 333 (100.00) 31.665 1 p < 0.0001
No 69 (61.70), −3.1 132 (38.30), 3.1 201 (100.00)

Total 267 (50.00) 129 (50.00) 534 (100.00)

Table 13. Overweight/obese combined (imputed) × income cross tabulation

Weight (BMI) 

category 

(imputed)

Income χ2 tests

less than GBP 231 per week or 

less than GBP 12,000 per year, 

N (%), residual

GBP 231–673 per week or 

GBP 12,001–35,000 per year, 

N (%), residual

over GBP 673 per week or 

over GBP 35,000 per year 

N (%), residual

total, N (%) Pearson χ2 value df asymp. Sig. 

(2-sided)

Normal weight 115 (43.10), −0.9 111 (41.60), 0.1 41 (15.40), 1.6 267 (100.00) 6.681 2 p = 0.035
Overweight/obese 135 (50.60), 0.9 109 (40.80), −0.1 23 (8.60), −1.6 267 (100.00)

Total 250 (46.80) 220 (41.20) 64 (12.00) 534 (100.00)
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Table 14. Overweight/obese combined (imputed) × b14_time_pref cross tabulation

Weight (BMI) 

category (imputed)

b14_time_pref χ2 tests

option 1: take 

GBP 1,000 now, 

N (%), residual

option 2: wait 3 

months and 

receive GBP 

1,100, N (%), 

residual

option 3: wait 6 

months and 

receive GBP 1,200, 

N (%), residual

option 4: wait 1 

year and receive 

GBP 1,300, N (%), 

residual

option 5: wait 2 

years and receive 

GBP 1,400, N (%), 

residual

option 6: wait 3 

years and receive 

GBP 1,500, N (%), 

residual

total, N (%) Pearson χ2 value df asymp. Sig. 

(2-sided)

Normal weight 38 (14.20), −5.2 18 (6.70), −0.4 89 (33.60), 1.7 85 (31.80), 4.0 10 (3.70), 0.2 27 (10.10), 1.1 267 (100.00) 95.921 5 p < 0.0001

Overweight/obese 135 (50.60), 5.2 22 (8.20), 0.4 59 (22.10), −1.7 25 (9.40), −4.0 9 (3.40), −0.2 17 (6.40), −1.1 267 (100.00)

Total 173 (32.40) 40 (7.50) 148 (27.70) 110 (20.60) 19 (3.60) 44 (8.20) 534 (100.00)

Table 15. Crosstab physical activity ×  risk/time preference

Crosstab

do physical 

activity

Time preference χ2 tests

option 1: take 

GBP 1,000 now, 

N (%), residual

option 2: wait 3 

months and receive 

GBP 1,100, N (%), 

residual

option 3: wait 6 

months and receive 

GBP 1,200, 

N (%), residual

option 4: wait 1 

year and receive 

GBP 1,300, N (%), 

residual

option 5: wait 2 years 

and receive GBP 

1,400, N (%), residual

option 6: wait 3 years 

and receive GBP 1,500, 

N (%), residual

total, 

N (%)

Pearson χ2 value df asymptotic 

significance 

(2-sided)

Yes 76 (22.20), −3.0 26 (7.60), 0.2 104 (30.40), 1.0 81 (23.70), 0.8 16 (4.70), 0.7 39 (11.40), 1.9 342 

(100.00)

37.832 5 p < 0.0001

No 99 (45.20), 3.7 15 (6.80), −0.3 51 (23.30),−1.2 40 (18.30), −1.1 6 (2.70), −0.9 8 (3.70), −2.4 219 

(100.00)

Total count 175 (31.20) 41 (7.30) 155 (27.60) 121 (21.60) 22 (3.90) 47 (8.40) 561 

(100.00)

Table 16. Correlations

Spearman’s ρ Occupation 

(employed-Y/N)

Income Education 

(high or low)

Ethnicity 

(black or white 

only)

Time preference
Rho −0.171** 0.230** 0.258** 0.169**

p value <0.0001 <0.0001 <0.0001 <0.0001
N 561 561 561 511

** Correlation is significant at the 0.01 level (2-tailed).
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The established relationship between higher BMI and 
less physical activities and black populations is confirmed 
by our analysis. The latter could be because the extra 
weight is regarded as a sign of affluence in some black cul-
tures. This is even more pronounced in the first genera-
tion of black immigrants. We did not collect further infor-
mation to indicate whether the people are from 1st, 2nd, 
or 3rd immigrant generation backgrounds. However, 
there could be possibilities of assimilation effects among 
people who have been in the UK for long as revealed by 
Akresh [24] among Hispanic immigrants in the USA. 
However, an alternative explanation might be that socio-
economic disadvantages (a well-established risk factor for 
obesity) is concentrated among Black population groups.

Consistent with Morris [25] whose modelling studies 
using data from Health Survey for England “show that 
obesity has a statistically significant and negative effect on 
employment in both males and females,” those in employ-
ment in our sample are more likely to be within normal 
weight (BMI) categories compared to the unemployed 
population. Higher BMI in lower income groups has also 
been observed. We speculate this could be explained, by 
extension, by the relationship between employment status 
and BMI. People who are employed are expected to earn 
higher than those who are not in any form of employment.

Our findings indicate that people who are overweight or 
obese tend to prefer less immediately than more in the fu-
ture. An earlier study by Borghans and Golsteyn [26] from 
a Dutch survey found no evidence of direct relationship 
between discounting rate and weight status. They therefore 
suggested that increase in BMI is more likely explained by 
changes in other parameters that determine the intertem-
poral decisions. Similarly, in a more recent study in older 
English population using savings as a proxy for time prefer-
ence, Pickering et al. [27] found no clear “relationship be-
tween saving behaviour and being overweight or obese.” 
These conclusions were largely drawn from studies or sur-
veys conducted for purposes other than investigating the 
association between time preference and obesity. In a sys-
tematic literature review by Barlow et al. [28], “five cross-
sectional studies report higher discount rates in individuals 
with higher BMIs when measuring discounting using hy-
pothetical monetary and food rewards.”

For their part, Stoklosa et al. [29], using data obtained 
from Family Health Habits Survey, an Internet-based 
survey conducted in 2011 among the participants of the 
Nielsen National Consumer Panel in the USA, found that 
intertemporal preferences have intergenerational effects 
in that “children of impatient or present-biased parents 
have a significantly higher likelihood of being obese, too.”

This study has several limitations. Participants in the 
survey are not a true representation of cross-sections of 
the UK’s population. However, the sample size required 
was exceeded (561 vs. 540). The study underreports par-
ticipants from Asian and Middle East backgrounds. How-
ever, an Iranian study of 792 participants using a struc-
tured questionnaire found a “statistically significant cor-
relation between obesity and both the long-run patience 
and present-biased preferences of participants [30].”

Our survey had a higher proportion of younger partici-
pants compared to the UK’s population. This is not incon-
sistent with many surveys [31–36]. This can be explained by 
the medium or the platform used for the survey. The pres-
ence of younger people in Internet-based social media plat-
forms is higher than older populations [37–40]. We also 
acknowledge that the proportion of participants from black 
backgrounds is higher than what one will find in the UK 
population because a very high number of flyers were dis-
tributed in events and to groups of African backgrounds. 
This has however presented an opportunity to provide crit-
ical and greater in-depth analysis of that population.

There is higher than normal proportion of participants 
from higher education backgrounds. A number of aca-
demic research organizations such as the Association of 
the Studies of Obesity in the UK and its affiliated region-
al associations/societies advertised the survey in their 
websites. These are in addition to the several academic 
conferences attended by the researchers where posters on 
the survey were displayed.

As results of stigma [41], there is a possibility that people 
with overweight or obesity may be reluctant to complete the 
survey. Notwithstanding, the survey provided details of 
overweight/obesity consultant for participants to contact 
for help. This may also entice people to complete the survey. 
However, for ethical reasons, we did not collect any form of 
data or information on who may have contacted the con-
sultant. BMI scores were calculated from height and weight 
measurements provided by the participants themselves. 
Self-reporting can be prone to bias.

Conclusions

The relationship between time preference and over-
weight/obesity is clear in this research. Individuals with low 
time preference, who are prepared to wait for higher returns 
in the future, are less likely to have overweight or obesity 
than those who prefer immediate rewards. Individuals hav-
ing normal weight are also more likely to have higher up-
takes of physical activities and healthy behaviours.
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As far as our knowledge is concerned, this is the first 
study of its kind in the UK using empirical data collected 
specifically to assess time preference and overweight/obe-
sity. Previous economic studies exploring the influence of 
time preference on weight gain, mostly in the USA and 
other countries, used already existing data collected for 
other purposes to assess the relationship between obesity 
and time preference.

The findings of this empirical study have salient policy 
implications. The public health programmes of promot-
ing physical activities and healthy eating should include 
economic intervention strategies aimed at influencing 
people’s time preference and intertemporal choice to val-
ue larger and future health benefits described as utilities-
in-anticipation, hence, see physical activities and healthy 
lifestyles as investments in health. Behavioural econo-
mists have acknowledged that individuals often take the 
path of placing disproportionate emphasis on utilities-in-
use (immediate gratification), for example, sedentary life-
styles and unhealthy eating instead of utilities-in-antici-
pation (future health benefits), such as obesity risk reduc-
tion activities through exercise and healthy eating. 
People’s preventive behaviours today can be predicted by 
finding out what their rates of time preference are. This 
could therefore be vital in improving population’s uptake 
and maintenance of health behaviours.

The cultural or ethnic variations in relation to time 
preference could be a factor in the high prevalence of 
overweight and obesity in some ethnic groups. People 
from black backgrounds tend to have overweight or obe-
sity and have high time preference compared to those 
from white backgrounds. Public health interventions 
should therefore factor such ethnic variations and have 
tailored programmes for people from black backgrounds.
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