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1. ESTABLISHING THE RISK OF INJURIES IN 
RUGBY 
 
     Rugby is a physical contact sport which can le ad to 
related injuries. The risk of such injuries is cont ested. 
 
     Freitag et al (2015) performed a systematic  
literature review to establish the level of rugby-r elated 
injuries 1 among players under twenty-one years old. 
Thirty-five relevant studies were included on rugby  union 
and rugby league. The most studies came from Austra lia 
(10), and the majority covered rugby union only (26 ). 
There were more studies of males only (26).  
     The overall calculation was that 28% of player s 
would sustain an injury in a season irrespective of  the 
need for medical attention. The most frequent types  of 
injuries were sprains, strains, and soft tissue inj uries.  
     The injury incidence for rugby union was 26.7 per 
1000 player-hours as compared to 81 in men's profes sional 
rugby union (Williams et al 2013; table 1.1).  
 
 
� Meta-analysis of fifteen studies of injuries in pro fessional men's 

rugby union between 1995 and 2012. 
 
� Injury incidence - 81 per 1000 player-hours in matc hes and 3 in 

training. International matches = 123 (training = 3 ), level one 
club matches 2 = 89 (training = 3); level two club matches 3 = 35. 

 
� Highest risk was during tackling, in third quarter of matches (ie: 

40th-60th minutes), and to lower limb (muscle/tendo n and joint 
(non-bone)/ligament most common types). 

 
� The researchers felt that "match injury incidence r ates in 

professional rugby union can be considered high in comparison with 
other team sports, but similar to other collision s ports" (p1051) 
- eg: 79 per 1000 player-hours in international ice  hockey 
(Lofentzon et al 1988); 68 in semi-professional rug by league 
(Gabbett 2005; appendix 1A). 

 
Table 1.1 - Details of Williams et al (2013). 
 
 

1  The International Rugby Board (IRB) (now known as World Rugby) defined injury as "any physical 
complaint, which was caused by a transfer of energy that exceeded the body’s ability to maintain its 
structural and/or functional integrity, that was sustained by a player during a rugby match or rugby 
training, irrespective of the need for medical attention or time-loss from rugby activities. An injury that 
results in a player receiving medical attention is referred to as a ‘medical-attention’ injury and an injury 
that results in a player being unable to take full part in future rugby training or match play as a ‘time-
loss’ injury" (quoted in Freitag et al 2015).  
2  Defined as highest league in top 10 rugby-playing countries (eg: "Super" rugby in southern 
hemisphere). 
3  Defined as lower leagues in top 10 rugby-playing countries (eg: Championship in England) or highest 
league in seven tier two nations (eg: Japan). 
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     Kirkwood et al (2015) concentrated on concussi on, of 
which there is a concern over poorer cognitive func tion 
(even three months after) (Gardner et al 2010) 4. Twenty-
five relevant studies were found that covered rugby  union 
and rugby league players under twenty years old.  
     It was found that the incidence in rugby union  
players was 0.2 to 6.9 concussions per 1000 player- hours, 
which is equivalent to the probability of sustainin g 
concussion in a season of 0.3 - 11.4%. In rugby lea gue, 
the incidence was 4.6 - 14.7, and a probability 
equivalent to 7.7 - 22.7%. 
 
     There are a number of methodological issues wi th 
pooling data from different studies: 
 
     i) Different definitions of injury (eg: needin g 
medical attention or not), and different measures ( eg: 
1000 player-hours; injuries per 1000 matches) (Broo ks and 
Fuller 2006; appendix 1C).  
 
     ii) The person making the injury diagnosis (an d 
report) (eg: doctors; self-reports). Williams et al  
(2013) commented that "it is difficult to ensure 
consistency in reporting and data collection practi ces 
across studies and teams. Factors such as the level  of 
motivation, support and time available to data coll ectors 
within each team will influence the reported injury  
rates, particularly when considering minor injuries . 
Providing a breakdown of injury rates by team in mu lti-
team injury surveillance studies would at least all ow for 
some consideration of this effect" (p1053). 
 
     iii) The inclusion of injuries during training  or 
not. 
 
     iv) In relation to concussion, Kirkwood et al (2015) 
noted that there can be "an under-reporting of conc ussion 
by players or coaches which needs to be considered. .. 
Concussions which don't involve LOC [loss of 
consciousness] or convulsions can be difficult to 
diagnose, symptoms may be inaccurately reported by 
athletes or they may withhold information in order to 
continue playing" (p4). 
 
 
APPENDIX 1A - GABBETT (2005) 
 
     Gabbett (2005) collected data on the playing 
injuries of 156 semi-professional rugby league play ers in 
the 2000 and 2001 seasons in Queensland, Australia.  The 

4  Consequences of repeated concussions like poorer memory, and depression in later life have been 
reported for other sports like American football (eg: Guskiewicz et al 2005; appendix 1B).  
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overall incidence was 68 per 1000 playing-hours. Bu t it 
was significantly higher in forwards than backs (80  vs 
57), with the hooker being highest (101) and then p rops 
(92) (figure 1.1). The majority of injuries were to  the 
thigh and calf, followed by shoulder and knee (figu re 
1.2), and tackles were the cause of the majority of  them. 
 

 
(Data from Gabbett 2005 table 2 p751) 

 
Figure 1.1 - Mean incidence of injuries per 1000 pl aying-
hours based on position in team. 
 
 

 
(Data from Gabbett 2005 table 3 p751) 

 
Figure 1.2 - Mean incidence of injuries per 1000 pl aying-
hours based on site of injury. 
 
 
APPENDIX 1B - GUSKIEWICZ ET AL (2005) 
 
     The researchers had 2552 retired professional 
American football players complete a general health  
survey, and then a sub-set of 758 self-reported and /or 
close relative-reported on memory. The latter group  had 
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an average age of 62 years. Retired players with th ree or 
more reported game-related concussions 5 were five times 
more likely to be diagnosed with mild cognitive 
impairment (MCI), and three times more likely to ha ve 
significant memory problems than players with no 
concussions. This was evidence of a dose-response 
relationship (ie: more concussions and more memory 
problems). 
 
     The researchers admitted: "Our study is influe nced 
by the limitations of any retrospective self-report  
study. The study is limited by the uncertainty of h ow 
well the retired players recalled the concussions 
sustained during their careers and the accuracy of 
reporting memory problems and diagnosis of MCI" (p7 23). 
However, current memory status was confirmed by spo use or 
close relative, or physician's diagnosis. Ideally, 
"prospective longitudinal cohort studies are 
necessary to determine causality. Future prospectiv e 
studies should implement genetic testing, more rigo rous 
diagnostic criteria, historical documentation, and 
extensive serial evaluations (eg: neuropsychologica l 
testing, functional neuroimaging)..." (Guskiewicz e t al 
2005 p723). 
  
 
APPENDIX 1C - BROOKS AND FULLER (2006) 
 
     Brooks and Fuller (2006) highlighted methodolo gical 
problems with epidemiological studies using data on  match 
and training injuries collected by medical personne l at 
twelve clubs in the English Premiership (rugby unio n) 
between 2002 and 2004 6. 
 
 
     1. Reporting injuries 
 
     Injuries are usually reported as absolute numb er, 
proportions, or incidence, but only the latter give s the 
risk. In terms of proportions, 19% of match injurie s were 
non-contact (and the remainder contact), but 57% of  
training injuries. This gives "the misleading impre ssion 
that non-contact injuries are less of a problem dur ing 
competition than they are during training when, in fact, 
the incidence of non-contact injuries was nearly 20 -times 
greater during competition than during training" (B rooks 
and Fuller 2006 p462) (ie: 18 per 1000 player-hours  in 

5  Defined as "an injury resulting from a blow to the head that caused an alteration in mental status and 
one or more of the following symptoms: headache, nausea, vomiting, dizziness/balance problems, 
fatigue, trouble sleeping, drowsiness, sensitivity to light or noise, blurred vision, difficulty 
remembering, and difficulty concentrating" (Guskiewicz et al 2005 p720). 
6  Details in Brooks et al (2005a; 2005b). 
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matches vs 1.1 in training).  
     Some studies combine match and training injuri es 
into one figure, which can also be misleading "beca use 
the results depend on the ratio of training to matc h 
exposures and on the ratio of injury incidence duri ng 
matches and training" (Brooks and Fuller 2006 p462) . The 
combined incidence of injuries was 9, but this mask s the 
incidence of 91 for matches and 2 per 1000 player-h ours 
for training.  
     On the other hand, combined figures for propor tion 
of specific injuries are distorted by match injurie s. For 
example, hand and neck injuries are 4.6% of trainin g 
injuries and 14.3% of match injuries, but 12.3% of 
combined injuries in Brooks and Fuller's data. 
 
 
     2. Injury definition 
 
     Definitions of injury tend to be based on need ing 
medical treatment or loss-of-time from training and /or 
competition. The former definition "can generate la rge 
numbers of minor injuries and place high time-deman ds on 
the medical personnel involved in the studies, but they 
satisfy the argument that any injury can have a lon g-term 
impact on an athlete's health and should therefore be 
considered. However, pain and discomfort thresholds  vary 
amongst players; therefore, whilst some players con sult 
their physicians for minor conditions others wait u ntil 
their condition becomes more serious. It is also 
difficult in retrospective studies for players to r ecall 
minor injuries" (Brooks and Fuller 2006 p463).  
     Loss-of-time definitions are problematic when 
comparing sports as "the same injury may cause a pl ayer 
to lose time in one sport but not in another sport"  
(Brooks and Fuller 2006).  
 
     Brooks and Fuller (2006) applied the four seve rity 
criteria to their data 7:        
 
� Missing one day or less of training or match - 91 p er 

1000 player-hours; 
� Missing more than one day of training or match - 40 ; 
� Requiring diagnostic tests - 25; 
� Requiring surgery - 4.5. 
  
     The researchers stated: "The results obtained are 
all significantly different from each other, which 
demonstrates that, in general, it is meaningless to  make 
inter-study comparisons of incidence values if the injury 
definitions are not the same" (Brooks and Fuller 20 06 

7  Based on Orchard (1995). 
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p463). 
     Likewise, when using different exposure defini tions: 
 
� Injuries per 1000 player-hours of exposure: 91; 
� Injuries per 1000 athlete-exposures: 96; 
� Injuries per 1000 matches: 1815. 
 
     Even within one set of data, the exposure defi nition 
can produce different impressions. For example, in table 
1.2 comparing injuries of players starting a match with 
substitutes, injuries per 1000 player-hours is diff erent 
to the other two definitions. 
 
 

 
 
(Data from Brooks and Fuller 2006 table IV p464) 

 
Table 1.2 - Different exposure definitions and Broo ks and 
Fuller's (2006) data. 
 
 
     Then there is a problem in definitions that us e 
loss-of-time in days compared to in matches. The 
incidence of injury was 18 per 1000 player-hours fo r loss 
of more than one day training or competition, but 3 5 if 
defined as loss of one match or more.  
     This is also seen in the type of injury: "usin g 
'missing one or more matches' as the injury definit ion 
gave greater emphasis to more severe injuries 
(fractures/bone stress and joint [non-bone]/ligamen t), 
whereas using the '>1 day's absence from training a nd 
competition' gave greater emphasis to less severe 
injuries (muscle/tendon)" (Brooks and Fuller 2006 p 465). 
 
     Definitions of recurrent injury in studies are  
either presented based on the judgment of the clini cian 
assessing the injury or the same injury to the same  body 
in the same season. From their data, Brooks and Ful ler 
(2006) showed that the two definitions produced 
significantly different figures - 16 per 1000 playe r-
hours for missing more than one day of training or 
competition using clinical judgment vs 10.2 for the  other 
definition. 
     "The more severe an injury, the less likely it  is 
that a player will be available to play again in th e same 
season; therefore, the likelihood that a player wit h a 

Definition  Players starting a 
match  

Substitution players  

Injuries per 1000 
player-hours  

89  118  

Injuries per 1000 
athlete-exposures  

114  43  

Injuries per 1000 
matches  

1786  185  
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severe injury will experience a recurrence in the s ame 
season is reduced" (Brooks and Fuller 2006 pp465-46 6). 
For example, anterior cruciate ligament (ACL) injur y 
(which has an average severity of 258 days) has no 
recurrence (0%) by same location definition, but 43 % by 
clinical judgment definition, but a calf muscle inj ury 
(with an average severity of 12 days) has 11% recur rence 
by both definitions.  
 
 
     3. Sample size 
 
     The larger the better, particularly for sub-gr oup 
analysis. Brooks and Fuller (2006) noted, for examp le, a 
significant difference in thigh match injuries for 
forwards and backs depending on the number of clubs  in 
the sample.  
 
 
     4. Risk calculation  
 
     The risk associated with an injury is the inci dence 
(ie: probability of an injury from a particular eve nt) 
times the severity (ie: the consequences). For exam ple, 
shoulder dislocation/instability and knee haematoma  were 
both found to have an incidence of 1.3 per 1000 pla yer-
hours in competition, but the severity of the forme r was 
81 days on average versus seven days. Therefore, th e risk 
associated with shoulder dislocation/instability is  much 
greater. 
     Just calculating incidence or severity by them selves 
is not the same as risk associated as shown in tabl e 1.3.  
 
 

 
 
(Data from Brooks and Fuller 2006 table IX p467) 

 
Table 1.3 - Top three injuries by different definit ions. 
 
 
     Calculating the risk of training is done by tw o 
methods - incident of injury as function of total 
training exposure time or specific exposure time fo r each 
type of training. The former definition presents 
"defence" training as highest risk of injury, for 
instance, while "rucking/mauling" training is a hig h risk 
by the latter definition. 

Injury incidence  Injury severity  Injury risk  

1. Thigh haematoma 
2. Hamstring muscle 
3. Concussion  

1. Anterior cruciate 
ligament 
2. Foot stress 
fracture 
3. Tibia/fibula 
fracture  

1. Anterior cruciate 
ligament 
2. Shoulder 
dislocation/instability 
3. Medial collateral 
ligament  
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     5. Study design 
 
     Epidemiological studies of injuries can be 
categorised as descriptive (case reports, cross-sec tional 
or correlational studies) or analytical (case-contr ol, 
cohort or intervention studies).  
     Brooks and Fuller (2006) showed the difference  in 
conclusions from the study design for cervical nerv e root 
injuries and player's age in their data: 
 
     i) Case-control design - compares players with  
injury (cases) to those without (controls) in the s ame 
population. 
 
     ii) Two-group cohort design - compares players  based 
on age (eg: below 23 vs 23 years and above). 
 
     iii) Four-group cohort design - eg: 19-22 year s, 23-
26 years, 27-30 years, and 31-34 years old. 
 
     The first design found that the average age of  the 
two groups was 25.9 years for cases and 25.4 years for 
controls. The two-group cohort design found the inc idence 
of 3.7 vs 2.6 per 1000 player-hours based on age. 
"Therefore, the case control study design indicated  that 
younger players were less likely to experience a ce rvical 
nerve root injury but the cohort study design indic ated 
that younger players had a higher incidence of cerv ical 
nerve root injuries than older players. The apparen t 
anomaly occurs because case-control studies, unlike  
cohort studies, do not take into account the actual  
exposure of the players included in each group" (Br ooks 
and Fuller 2006 p468).  
     The four-group cohort study design found incid ences 
of 3.7 (19-22 years old), 2.5, 3,5 and 0.5 (31-34 y ears 
old), which suggested that 30 years old was the key  age. 
 
     Brooks and Fuller (2006) concluded: "Although there 
are no simple solutions available to resolve the is sues 
raised, the discussion demonstrates that it is impo rtant, 
at least within a sport, to reach consensus agreeme nts on 
acceptable study designs and methods of data analys is and 
presentation. It has been demonstrated in cricket a nd 
football that consensus is achievable, as the first  steps 
have been taken within these sports to reach an 
international agreement on the preferred methods of  
injury surveillance and data analysis. Whilst some 
variations in methodology will inevitably be requir ed in 
order to address the specific objectives of individ ual 
studies, if broad consensus agreements on methodolo gy are 
not obtained, it is clear that two independent stud ies, 
which approach the same problem within the same spo rt 
using different methodologies, could produce confli cting 
conclusions and recommendations. If this occurs, th e 
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value of epidemiological studies of sport injuries is 
greatly reduced" (p470). 
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2. TWO FACTORS THAT MAKE SUCCESSFUL DIETING 
DIFFICULT 
 
     Garaulet et al (2013) described obesity as a 
"heterogeneous condition", and that many factors 
influence the success of dieting - "physiological a nd 
psychological factors, some of which may carry a st rong 
genetic influence, interact with environmental fact ors in 
a complex manner". 
 
 
     1. Timing of feeding and consistent eating. 
 
     A simple idea that individuals will lose weigh t if 
their energy expenditure is greater than their calo ric 
intake is challenged by evidence from animal studie s that 
the timing of food intake is important. Unusual fee ding 
time can disrupt the circadian system (that control s body 
cycles over the 24-hour period), and lead to weight  gain 
however much is eaten. For example, Arble et al (20 09) 
found that nocturnal mice fed a high-fat diet durin g the 
day gained more weight than the mice fed the same d iet at 
night, while the return to the original timing prev ented 
weight gain (Sherman et al 2012).  
     Researchers have reported the existence of a 
circadian clock in adipose (fat) tissue. "Taking 
into account that feeding is the source of energy f or 
adipose tissue, the time of feeding, particularly f or 
high energy content meals, may be decisive and chan ges in 
this timing could have metabolic consequences for t he 
development of obesity and perhaps for weight loss"  
(Garaulet et al 2013). 
 
     Garaulet et al (2013) investigated this idea w ith 
over 400 overweight/obese volunteers in Spain seeki ng to 
lose weight on a twenty-week programme. As well as 
objective measures of weight and total body fat, 
participants kept dietary diaries of food eaten and  
timing of meals, along with physical activity detai ls.  
     For analysis purposes, the participants were d ivided 
into early (n = 199) and late eaters (n = 212) for 
breakfast, lunch, and dinner based on the average t imes 
for these meals 8. The late eaters lost significantly less 
weight than the early eaters, but only for the time  of 
lunch, which was the largest meal of the day (figur e 2.1) 
(an average of 2 kg less over the programme). This 
included controlling for energy expenditure and phy sical 
activity, and caloric intake, as well as sleep dura tion, 
chronotypes (morningness or eveningness), and genet ic 
variation. 

8  Breakfast 9 am; lunch 3 pm; dinner 9.30 pm. 
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(Data from Garaulet et al 2013 table 3) 

 
Figure 2.1 - Percentage of daily energy from each m eal. 
 
 
     Linked to the timing of feeding is time-restri cted 
feeding (TRF) (ie: food access for a limited period  and 
fasting for the remainder of the time). For example , 
Hatori et al (2012) restricted access to high-fat f ood to 
eight hours per day during the active phrase for mi ce, 
and this prevented the adverse effects of such a di et. 
 
     Chaix et al (2014) varied the type of diet and  the 
TRF in their study using 392 male mice. Mice that c ould 
eat whenever they wanted (ad libitum feeding; ABF) of a 
high-fat and high-sucrose diet 9 gained more body weight 
than mice on the same diet but time-restricted to n ine 
hours per day over a twelve-week period (42% vs 21%  body 
weight increase from baseline), despite both groups  
eating the same amount of calories. But there was n o 
difference in body weight gain (6%) between ARF and  TRF 
for a high-fructose diet 10. 
     When a high-fat diet 11 was available ALF or TRF for 
9, 12 or fifteen hours per day over twelve weeks, g reater 
availability led to greater weight gain (26% gain f or 9 
hours, 43% for 15 hours, and 65% ALF). 
     Other experiments by Chaix et al (2014) tested  the 
legacy effect (ie: whether a change in diet can ove rride 
the effects of the previous diet). First, over 12 w eeks, 
there were five days of TRF and two days of ALF, wh ich 
led to a 29% weight gain (compared to 61% in the AL F all 
the time).  
     Second, mice placed on thirteen weeks of TRF 

9  25% energy from sucrose/32% from fat. 
10  60% energy from fructose/13% from fat. 
11  62% energy from fat. 
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followed by 12 weeks of ALF gained as much weight a s ALF 
25 weeks, while the TRF 25 weeks had under half the  
increase.  
     Next, mice on ALF for thirteen weeks were swit ched 
to TRF for 12 weeks, and they showed a drop in body  
weight after the change (5%), and mice on 26 weeks of ALF 
followed by 12 weeks TRF had a 12% drop in body wei ght 
after the switch. 
     Summing up, mice on a high-fat diet ALF gained  
weight, but TRF for twelve hours or less was protec tive 
against this gain. Transferring mice on ALF to TRF 
limited overall weight gain. Importantly, TRF does not 
work by reducing caloric intake, as ALF and TRF mic e ate 
the same amount. 
 
     "Consistent eating" (CE) involves having simil ar 
mealtimes each day, and eating similar quantities ( eg: 
larger meal at lunch-time each day). Vainik et al ( 2015) 
pointed out that this idea "does not imply having e xactly 
the same food every day. Rather, people can have va ried 
individual food items as recommended,... but their day-
to-day meals are consistent in terms of energy cont ent 
and healthiness".  
     External food cues challenge CE in the form of , for 
example, food marketing, and the wide availability of 
food. In the evolutionary past, eating food when 
available was a good strategy to deal with food sca rcity, 
but "in today's world full of appetitive temptation s, 
over-reliance on external food cues can be a 
disadvantage" (Vainik et al 2015).  
     Vainik et al (2015) investigated the personali ty and 
situational factors involved in CE with 195 women 
recruited in Montreal. Over ten days the participan ts 
were prompted six times per day 12 to complete a 
questionnaire about their mood, food eaten, and eve nts in 
the previous two hours (table 2.1) 13. This is the 
Experience Sampling Method. Prior to the study, 
participants were asked to describe their typical m eals 
and times of eating. Questionnaires were also compl eted 
at this time on personality. 
     Approximately 60% of meals were classified as 
consistent, and the remainder as inconsistent along  the 
dimensions, larger-smaller or healthier-unhealthier  
(figure 2.2). Eating later, eating with others, eat ing 
away from home, having consumed alcohol, and doing 
physical exercise were all associated with inconsis tency. 
Self-control as a personality trait was associated with 
CE, but this interacted with fatigue, particularly in the 
evening (with less consistency at this time). 
 

12  The first prompt each day was around 9 am. 
13  All measures were subjective with no attempt to objectively verify the amount eaten, for example. 
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� "In the last 2 hours... If you have eaten a meal, h ow does this 
meal compare to the typical meal you generally take  at the same 
time of the day in terms of composition (ie: the ty pes of food you 
had): same as usual, healthier food than usual, or less healthy 
food than usual". 

 
� If a meal had been eaten - it was coded as 0 if eat en at home or 1 

if eaten away from home; also if eaten alone (0) or  with others 
(1).  

 
Table 2.1 - Examples of questions to be completed a t 
every prompt. 
 
 
 
 
 
 

 
 
(Source: Vainik et al 2015 figure 1) 

 
Figure 2.2 - Percentage of eating classified as 
consistent and inconsistent. 
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     There was an interaction between restrained ea ting 
and alcohol, for instance, such that unrestrained e aters 
were less consistent after consuming alcohol and 
restrained eaters more consistent. Polivy and Herma n 
(1976) had found that "alcohol leads to an elevated  mood 
which facilitates less retrained people to restrain  even 
less, and more restrained people to restrain more" 
(Vainik et al 2015). 
 
 
     2. Restrained eating 
 
     Dieting can reduce weight, but maintaining the  loss 
is the problem. Lowe et al (2013) found that dietin g 
actually lead to weight gain when associated with 
restrained eating. There are a number of psychologi cal 
factors related to this, including (Markey 2015): 
 
     i) The "what the hell effect" (Herman and Poli vy 
1984). 
 
     This is the tendency to binge if the individua l 
fails to restrict their eating (ie: loses self-cont rol).  
 
     Human meals today often have multiple courses.  How 
much is eaten in the earlier courses (known as the "pre-
load") will influence how much is eaten in the late r 
courses. Unrestrained eaters reduce their intake in  the 
later courses after a large pre-load compared to a small 
pre-load. Chronic dieters or restrained eaters show  the 
opposite pattern - "eating more after a large pre-l oad 
than after a small pre-load or after no pre-load...  
Presumably, the larger pre-load is more likely to 
sabotage the restrained eater's diet for that day, 
undermining motivation for continued restraint and 
unleashing disinhibited eating (possibly potentiate d by 
chronic perceived deprivation). If the pre-load is 
actually large and fattening, it is likely to produ ce 
disinhibited eating by restrained eaters..., but 
disinhibition may be observed even when the restrai ned 
eater is merely led to believe that the pre-load is  high 
in calories or otherwise forbidden... or when the 
restrained eater draws that implication from the na ture 
of the food itself..." (Polivy et al 2010 p426).  
     Studies have manipulated the perceived size of  the 
pre-load. For example, giving a pre-load of a milks hake 
(perceived as high in calories) as opposed to cotta ge 
cheese (perceived as low in calories) of the same c aloric 
value leads to greater eating for restrained eaters  
(Knight and Boland 1989). Other studies have lied a bout 
the calories in a pre-load, or asked participants t o 
imagine that the food is higher in calories (Polivy  et al 
2010).  
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     Polivy et al (2010) manipulated the perceived size 
of the pre-load using comparison between different 
portion sizes. The researchers predicted that restr ained 
eaters would eat more food if they perceive that th e pre-
load is larger than the average portion size ("beca use 
the 'large' portion is more likely to break their d iets 
and lead to disinhibited eating"), whereas unrestra ined 
eaters would eat less after a larger perceived pre- load. 
All Canadian female undergraduate participants rece ived 
the same pre-load (pizza slice), but either saw the  norm 
was larger slices ("smaller slice" condition), or s maller 
slices ("larger slice" condition) than themselves, or saw 
no other pieces (control condition). Then the 
participants had the opportunity to eat as many coo kies 
as they wanted in a tasting test.  
     For analysis purposes, the 106 participants we re 
divided into restrained or unrestrained eaters base d on 
their responses on the Herman and Polivy Revised 
Restraint Scale (Herman et al 1979). Restrained eat ers in 
the large slice condition ate the most cookies, and  
unrestrained eaters in this condition the least (fi gure 
2.3). 
 

 
(Data from Polivy et al 2010 table 1 p428) 

 
Figure 2.3 - Mean amount of cookies eaten (grams). 
 
 
     Interestingly, restrained eaters rated their 
emotions more negatively in the smaller slice condi tion 
(which was the opposite of unrestrained eaters). Po livy 
et al (2010) speculated thus: "Unrestrained eaters may be 
responding to the prescriptive norm of not appearin g to 
eat excessively..., and feel worse if they think th at 
they are violating the norm. Restrained eaters, on the 
other hand, may actually be more upset with being a llowed 
to maintain their diets (by eating the smaller piec e); 
apparently they feel somewhat better when 'forced' by the 
experimenter to eat 'more', break their diets, and 
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indulge themselves with additional cookies. This 
interpretation comports with the assumption that 
fundamentally, people want to eat as much as possib le, 
but are constrained by considerations of social pro priety 
(not eating excessively so as not to look like a 'p ig') 
or their self-imposed dietary agendas... When force d by 
someone else to transgress against their diets, 
restrained eaters may well experience what we have called 
the 'what the hell effect'... and feel relieved to be 
pushed off their diets and allowed to unleash their  
eating" (pp429-430). 
     The researchers summed up the implications of their 
findings: "The data also show that restrained and 
unrestrained eaters alike judge the amount that the y are 
served in comparison to what those around them are 
eating. Such perceptions about the social context o r 
meaning of one's portion apparently outweigh feelin gs of 
hunger in influencing the amount eaten, particularl y if 
one sees oneself as having overeaten relative to ot hers. 
Restrained eaters, when they perceive themselves as  
having eaten excessively compared to others, contin ue to 
eat liberally rather than curtail their intake. Thi s 
indulgence undermines their stated dietary goals, b ut the 
fact that they feel worse when they do not (get to)  
overindulge provides a hint as to why dieters so of ten 
find themselves breaking their diets" (Polivy et al  2010 
p430). 
    
 
     ii) Thought suppression. 
 
     Attempting to avoid thinking about something 
(thought suppression) leads to an increase in intru sive 
thoughts (ie: thinking about the something) rather than a 
reduction, and to thought rebound (the return of th e 
suppressed thoughts more strongly later) (Erskine a nd 
Georgiou 2010).  
     Applied to eating, Erskine (2008) found that 
suppressing thoughts about chocolate led to greater  
consumption of chocolate later than for individuals  not 
involved in thought suppression. 
     Polivy et al (2005) deprived participants of 
chocolate or vanilla for one week, and then offered  
chocolate. Restrained eaters who were deprived on 
chocolate ate more chocolate than the vanilla-depri ved or 
control (non-deprived) groups, and unrestrained eat ers. 
These individuals also reported more cravings for 
chocolate during the week of deprivation. 
     Soetens and Braet (2006) found that teenage 
restrained eaters who were also obese showed though t 
rebound after suppressing thoughts about food, whil e non-
obese individuals and unrestrained eaters did not. 
     Soetens et al (2008) exposed participants to t heir 
favourite food for twenty-four hours by wearing a b ag 
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containing it, while half were prohibited from eati ng it. 
When given the opportunity to eat this food, the 
prohibited group consumed more, but restrained eate rs who 
had been prohibited ate the most. 
 
     In an experiment with 116 undergraduates at a 
university in England, Erskine and Georgiou (2010) got 
participants either not to think about chocolate 
(suppression) or concentrate on it (expression) or have 
unrelated thoughts (control) for five minutes befor e 
tasting chocolate. Participants were divided into 
restrained or unrestrained eaters based on the Rest raint 
Scale (Herman and Polivy 1980), which has ten items , like 
"Do you have feelings of guilt after overeating?". 
Participants completed the White Bear Suppression 
Inventory 14 (WBSI) (Wegner and Zanakos 1994) afterwards, 
which measures the use of thought suppression with 
fifteen items, like "There are things I prefer not to 
think about".  
     The dependent variable was the amount of choco late 
eaten from two bowls containing twenty "Maltesers" and 
twenty "Galaxy Minstrels".  
     Non-restrained eaters showed no difference in the 
number of chocolates eaten based on the condition ( around 
six), but the restrained eaters in the suppression 
condition consumed significantly more (approximatel y 
twice as many) than the other two conditions. The 
researchers stated: "Therefore it seems that restra ined 
eaters are especially susceptible to the behavioura l 
effects of thought suppression. This suggests that use of 
thought suppression among restrained eaters is a ri sk 
factor for overeating. However, the present study a lso 
collected data on participants' routine use of thou ght 
suppression and showed that restrained eaters are n ot 
more likely to use thought suppression than non-
restrainers per se. Thus, restrained eaters did not  
report greater use of thought suppression in everyd ay 
life than non-restrained eaters in the current stud y" 
(Erskine and Georgiou 2010 p502). 
 
     Restrained eating involves self-control, self-
regulation and concentration, and such executive co ntrol 
processes are limited in amount, according to the 
strength model of self-control (Muraven and Baumeis ter 
2000). When the resources are used up ("ego depleti on"), 
then self-control is reduced 15.  
     For example, Hagger et al (2013) found that 
overweight individuals who were on a diet struggled  to 
reduce food intake after a cognitive task that led to 

14  This is named after the original work that asked participants not to think about a white bear. 
15  The ego depletion effect can be reduced by incentives for self-control (eg: Muraven and Slessareva 
2003).  
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mental fatigue. 
     While in a three-week study, Wang et al (2015)  found 
that ego depletion reduced success in achieving per sonal 
goals among 203 Chinese students. All participants chose 
a goal from a list of six to achieve during the stu dy 
period (eg: spend 50 minutes jogging per day; skip 
dinner). At the end of each day, the participants s cored 
their success in achieving the goal, the mental eff ort 
involved, and their motivation for the goal on a sc ale of 
0-10. Life events that could lead to ego depletion were 
also recorded. There was a negative correlation bet ween 
ego depletion level and success in achieving goal -  ie: 
high ego depletion and low success, and vice versa.  
 
 
GOOD NEWS 
 
     On the positive side, moderate weight loss (5%  of 
body weight) has beneficial effects (Magkos et al 2 016). 
This is less than the recommended 10% loss for heal th 
improvements, and "it is much easier to achieve 5% weight 
loss than it is to achieve a 10% weight loss" (Magk os et 
al 2016). However, greater weight loss did lead to 
greater health benefits. Magkos et al (2016) compar ed the 
physiological changes in forty sedentary obese 
individuals, half of whom were randomly assigned to  a 
weight loss programme for about 6-12 months.  
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3. TWO BRIEF EXAMPLES OF HUMAN IMPACT ON 
NATURAL WORLD 
 
     3.1. The removal of fear 
     3.2. No need to move 
     3.3. References 
 
 
3.1. THE REMOVAL OF FEAR 
 
     Large carnivores (eg: wolf, lion) at the top o f the 
food chain play a role that affects both large herb ivores 
(eg: bison, deer) and meso-carnivores (smaller semi -
carnivores that are also prey of the large carnivor es). 
As well as eating these animals, the presence of la rge 
carnivores produces a "landscape of fear" (Laundre et al 
2001) which causes the prey to eat less (Suraci et al 
2016).  
     Human-large carnivore conflict has led to the 
removal of the carnivores in some places, with 
consequences for the whole food chain/ecosystem.  
     In the case of small coastal Gulf Islands in B ritish 
Columbia, Canada, the removal of large carnivores l ike 
the wolf has allowed the raccoon (meso-carnivore) t o 
flourish. This has consequences for their prey (eg:  crabs 
and inter-tidal fish) (Suraci et al 2014) as the ra ccoons 
have unrestrained foraging (ie: during night and da y when 
normally nocturnal, and rarely looking up during ea ting).  
 
     On four of these islands 16, Suraci et al (2016) 
performed a field experiment to see if fear of pred ation 
would have an impact on the raccoons (Procyon lotor ) 
(figure 3.1). On each island, daily for one month, the 
researchers played a few seconds of domestic dog ba rking 
(large carnivore) or seal calls (control). This was  a 
repeated measures design. The outcome measures were  the 
observation of the raccoons' behaviour, and the num ber of 
prey species counted in sampling quadrants.  
     The fear of a large carnivore significantly re duced 
foraging by the raccoons, who left the area on hear ing 
the playback of the dog, and subsequent spent less time 
in that area (66% less time foraging there over the  month 
of the playback). The prey species showed a signifi cant 
increase in numbers after the month of dog playback .  
     The researchers summed up: "Our experiment 
reversed...[raccoon] unrestrained foraging by resto ring 
the fear of large carnivores to a system from which  it 
has largely been lost, revealing the significance o f the 
ecosystem service the presence of the now extirpate d 
large carnivores (wolves, cougars and black bears)  

16  Coal Island, Portland Island, Wallace Island, and Penelakut Island. 
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(Source: D Gordon E Robertson) 

 
Figure 3.1 - Female raccoon. 
 
 
provided, solely through the fear they inspired" (S uraci 
et al 2016 pp3-4). 
 
 
3.2. NO NEED TO MOVE 
 
     It has been observed that previously wholly 
migrating birds in Europe are not wintering in Afri ca, 
but forming resident populations (Newton 2007). Glo bal 
environment change may play a part, and so does hum an 
society. 
     For example, landfill sites in Iberia provide a 
winter food supply for white storks (Ciconia ciconi a) 
(figure 3.2). The number of white storks in this ar ea has 
increased over ten-fold in the twenty-first century  
(Gilbert et al 2016). 
     Gilbert et al (2016) attached tiny data logger s to 
forty-eight of these birds captured around five lan dfill 
sites in Portugal between 2012 and 2014. The logger s 
transmitted location via GPS, and movement (via an 
accelerometer) five times per day. The data were th en 
classified into four behaviour categories - inactiv e (eg: 
standing), foraging, flight, and tending eggs. The birds 
were tracked for an average of nine months. The clo ser a 
bird was nesting to a landfill site, the shorter th e 
distance flown.  
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(Source: In public domain) 

 
Figure - White stork. 
 
 
     This study was the "first confirmation of year  round 
nest use, an entirely new behaviour that has develo ped as 
the Iberian population of white storks shifted from  being 
wholly migratory to partially migrant" (Gilbert et al 
2016 p8). Previous monitoring studies (eg: Blanco 1 996) 
had not found that storks occupied their nests all year 
round. 
     Migration and residency involve costs and bene fits. 
For example, staying put during the winter (residen cy) is 
challenging (eg: temperature, food), but offers hig her 
breeding success from having the best breeding site s, and 
does not cost the energy of migration (Gilbert et a l 
2016). 
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