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Formáli 

 Í ritgerð þessari er fjallað um lokaverkefni mitt til meistaragráðu í sálfræði frá 

Háskóla Íslands, Öryggi barna í innkaupakerrum: Áhrifarík inngrip til að forðast slys. 

Ritgerðin samanstendur af tveimur handritum á ensku sem verða send til birtingar í erlendum 

tímaritum og því er ritgerðin ekki sett upp sem hefðbundin ritgerð. Fyrri greinin segir frá 

rannsókn á inngripi til þess að koma í veg fyrir að börn lendi í slysum tengdum 

innkaupakerrum en sú síðari frá rannsóknum sem leiddu af hinni fyrri þar sem athuguð voru 

langtímaáhrif inngripsins, algengi markhegðunarinnar og samanburður gerður á nokkrum 

tegundum inngripa sem höfðu sama tilgang. 

 Ég vil færa leiðbeinanda mínum, doktor Zuilmu Gabrielu Sigurðardóttur, dósent, 

bestu þakkir fyrir alla þá aðstoð og hvatningu sem hún hefur veitt mér við framkvæmd og 

vinnu þessara rannsókna. Einnig vil ég þakka öllum þeim BS-nemum sem aðstoðuðu mig við 

mælingar og öðrum, sem komu að þessu verkefni, því án þeirra hefðu þessar rannsóknir verið 

óframkvæmanlegar. Þær verslanir sem tóku þátt í rannsóknunum eiga einnig þakkir skilið 

sem og tryggingafélagið Sjóvá sem gerði okkur kleift að gera langtímamælingar á virkni 

sumra þeirra inngripa sem prófuð voru. Háskólaprent fær einnig þakkir fyrir lánið á 

aðstöðunni og hjálpina við framleiðslu inngripa. 
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Ágrip 

Öryggi barna ætti að skipta foreldra miklu máli. Því getur fylgt hætta að börnum sé leyft að 

standa eða sitjae í innkaupakerrum þar sem vörur eiga að vera. Árlega slasast um 100 börn á 

Íslandi við að detta úr innkaupakerrum. Markmið þessarar rannsóknar var að athuga hvort 

hægt væri að hafa áhfrif á þá hegðun að foreldrar settu börn sín ofan í innkaupakerrur með 

því að koma fyrir spjaldi með mynd í innkaupakerrum fjögurra verslana á 

höfuðborgarsvæðinu. Þrír matsmenn töldu tíðni markhegðunar og var samræmi milli þeirra 

0,99. Margfalt grunnskeiðssnið með fráhvarfi var notað til að meta áhrif íhlutunnar í 

verslununum fjórum. Helstu niðurstöður voru að með spjaldinu var hægt að hafa mikil áhrif á 

það hvort foreldrar leyfðu börnum sínum að sitja í innkaupakerrum og minnka þar með þau 

slys sem af því geta hlotist. 

Efnisorð: Öryggi, börn, innkaupakerrur, áhrifarík inngrip, margfalt grunnskeiðssnið 
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Abstract 

Toddlers can suffer serious accidents when they are placed in shopping-carts. Every year 

around 100 children are injured in shopping-cart related incidents in Iceland, many by falling 

from the cart. Injuries can range from minimal bumps and bruises to severely broken bones, 

head trauma, and even death (Jensen, Charlwood & Byard, 2008; Smith et al., 2006). Few 

studies have focused on the safety of children in shopping-carts (Jensen et al., 2008; Smith et 

al., 2006; Smith, Dietrich, Garcia & Shields, 1995; Wright, Griffin, MacLennan, Rue & 

McGwin, 2008) however, those have mostly been descriptive. The study reported here tested 

the effect of an intervention based on marking the inside of shopping-carts with a visual 

stimulus and written instructions. A multiple baseline design across supermarkets measured 

the effects of the intervention that proved to be very effective. Marking shopping-carts in a 

salient manner that includes written instructions is an effective way to prevent accidents. 

 

Keywords: safety, children, toddlers, shopping-carts, effective intervention, multiple baseline 
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Increasing the safety of children in shopping-carts with an antecedent control intervention. 

 

Keeping children safe, i.e., avoiding accidents, is very important for both ethical and 

practical reasons as children are the future of society. Parents are those who are mostly 

responsible for keeping their children out of harm’s way. However, accidents do happen 

every once in a while, and are especially likely if caretakers do not realize the risk involved in 

certain situations or how accidents relate to behaviors they emit. Dangers facing children are 

not always obvious and are found in homes, in the neighborhood, sport centers, e.g., every 

year approximately 20.000 children are injured during leisure activities in Iceland 

(Skúladóttir, 2000). Many attempts have been made to systematically reduce the dangers to 

children. For example, the law requires that children under a certain weight and height must 

sit in car seats, and in Iceland children under the age of 15 are mandated to use helmets while 

riding bicycles. 

 Supermarkets are a setting where dangers to children are present. In grocery-carts 

there are seats for children under 15 kg. Some supermarkets have grocery carts where 

children who are heavier than 15 kg have the option to sit in a toy car found under the 

shopping-cart and attached to it. Some supermarkets offer a children’s corner where they can 

play or watch a movie while their caretakers do the shopping. Still others have toddler-sized 

shopping-carts that children can push to copy the adults’ shopping behavior. Unfortunately, 

not uncommonly, toddlers and even older children can be seen sitting in the full size grocery-

cart itself, in the part meant for groceries. That in itself does lead to a whole new set of 

dangers. Every year around 100 children are injured in shopping-cart related incidents in 

Iceland (Storgaard, 2005; Þorsteinsdóttir, 2003) by pinching fingers and extremities or worse, 

i.e., by falling from the cart, which are the more dangerous types of accidents. The fall from a 

shopping-cart for a toddler is comparable to a grown man falling from a garage roof and 
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hitting the ground (Storgaard, 2005). Injuries received from such a fall can range from 

minimal bumps and bruises to severely broken bones, head injuries, and even death (Jensen et 

al., 2008; Smith et al., 2006).  

 Research on children safety in shopping-carts in the United States has focused on 

whether the cart seats are used properly (Harrell, 1994, 1997, 2003), whether seat belts are 

present (Harrell, 1994, 1996; Smith, 2006; Smith et al., 2006), and whether they are used 

when they are in place (Harrell, 2003; Smith, 2006). Accidents that consist in children falling 

from or with a shopping-cart when the cart becomes unbalanced, have had little or no 

interventional research dedicated to them. This is rather odd considering that research has 

taken place on the issue of children being put at risk of camphilobacter infections due to 

contact with raw meat or poultry placed in the shopping-cart where children are put too 

(Patrick, Mahon, Zansky, Hurd & Scallan, 2010). It seems obvious that it is timely to find 

ways to minimize the likelihood of adults putting children into the grocery part of shopping-

carts because that behavior increases the likelihood of accidents to children. In some 

supermarkets around the world, shoppers can hear instructions through the loud speaker 

system of the store that tells them to not put the children into the shopping-cart because of the 

risks involved. In some societies, e.g,. in Iceland, shoppers are not addressed at all through 

the loudspeaker system of the store except where there is an emergency or a child is lost. In a 

few supermarkets, the cart-seat has a plastic cover, usually in one color, for example yellow 

or black, and they have warnings that are stamped into the plastic, some including warnings 

to not put toddlers in the grocery part of the cart but lamentably those warnings are hardly 

visible due to their size and the fact that they are not distinguishable from the plastic itself 

unless one focuses very hard on it to try to decipher the markings so they usually go 

unnoticed. In a few stores, not grocery stores, carts are made of hard plastic and they do not 

have a solid bottom of steel, they have instead a soft bottom made of cloth and the cloth has a 
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ban sign that instructs shoppers to not place children inside the cart because they can fall 

through. Some stores have greeters that could potentially warn adults of the dangers involved 

in placing children into the shopping-carts but in some societies, e.g., in Iceland, such 

behavior is likely to be perceived as an invasion of privacy and be completely unwelcome 

and even offensive. Unfortunately, the media has not yet systematically informed caretakers 

about the dangers of placing children in the grocery part of shopping-carts and even if it had, 

there is no guarantee that stimulus control of the target behavior would be achieved through 

such intervention due to the passage of time between reading or hearing such warning and 

placing a toddler into a shopping cart which can be very variable, and due also to other 

distractors in such situations. 

 The use of visual cues to affect behavior, either to reduce or increase a target behavior 

has a rich history in behavior analysis. Visual cues have been used to minimize littering in 

schools (Houghton, 1993), increase work duration of children with autism (Bryan & Gast, 

2000; MacDuff, Krantz & McClannahan, 1993), and during behavioral treatment of children 

with autism since the beginning of such treatment (Lovaas, Schreibman & Koegel, 1974, 

Ganz, Kaylor, Bourgeois & Hadden, 2008). 

 The aim of this study was to investigate if the target behavior of caregivers putting 

children into the grocery part of a shopping-cart could be affected by using a visual cue 

placed on one side of the shopping-cart, the side that is in front of the person that pushes the 

cart. It was considered important to have the visual cue salient to the person pushing the cart 

and present throughout the shopping trip as opposed to for example having a poster in the 

area of the shopping-carts that could be seen only when entering the store at the moment of 

grabbing a cart. 
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Method 

Participants 

The research was conducted in four large supermarkets in the capitol area of Iceland. 

Customers with children were unobtrusively watched for 3 fall- and winter months during the 

hours of 4.30 to 5.30 pm, which was the busiest time, according to store managers’ reports. 

Measurement devices 

The target behavior was counted with a digital tally machine of the brand Redington 

Model E3, which had a plus button (+) to count, and a Minus button (-) to subtract if the plus 

button was hit by mistake. A specially prepared score sheet was also used to register each 

incident observed for assessment of inter-observer agreement. 

Experimental design 

A multiple baseline across stores and A-B-A withdrawal design were combined to 

evaluate the effect of the intervention on the caregiver’s target behavior, i.e., placing children 

in the grocery area of the shopping-cart. During baseline, the rate of the target behavior was 

counted in all stores with direct observation. The baseline in the first store was five sessions 

but eighteen sessions in the last store of the series. The intervention phase in all four stores 

was eight sessions. At the end of the intervention phase a second baseline commenced that 

lasted eight sessions for the first two stores but 5 sessions for last two in the series. 

Comparison of the results was done both between and within stores. 

Dependent and independent variables 

The intervention consisted of a 10 x15 cm color photograph of a child/toddler 

standing on the inside of a shopping-cart. The image was inside a red circle with a red 

diagonal line across it, similar to a traffic ban sign. Above the picture the words “Please do 

not put children into the shopping-cart” in red letters on a yellow background (image 1). The 

sign overall size was 30 X 21 cm (or size A4 page). 
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Figure 1. The sign used during the intervention phase of the study. 

 

The photograph was placed in a thin, see-through plastic folder, sealed with tape 

fastened to the shopping-cart’s inside with nylon straps. The intervention thus faced the 

person pushing the cart. All the carts in the store were marked at the same time and were 

ready when the store opened the day the intervention began. Similarly, after the intervention 

phase, the photograph was removed from all carts at the same time. If the sign for some 

reason disappeared or was torn during the intervention phase, it was replaced as soon as 

possible. 

The target behavior was counted if at least one adult placed a child in the grocery part 

of the cart. The color of the child’s cap/hair, the color of the child’s coat/sweater/shirt, and 

the sex of the person pushing the cart (female/male/a couple) was noted and registered on the 

data sheet to avoid counting the same incident more than once and for inter-observer 
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agreement assessment of each event counted. If the child was seen later outside of the cart but 

then again inside the cart thereafter, the latter incident was counted again. If for some reason 

a cart was unmarked and the target behavior occurred, it was not counted. 

Procedure 

 Managers of the supermarkets were sent an email with a formal request for 

authorization to conduct the study in their respective store. Once authorization had been 

granted in four supermarkets of comparable in size, measurements began. The measurements 

in each store were counterbalanced across weekdays and measuring times. Thus, on Monday, 

measures were taken at store 1 at 16:30 for one hour, followed by measures in store 2 for one 

hour. On Tuesday, measures were taken in store 3 and 4 in the same manner. On Wednesday 

the researcher went to the same stores as on Monday but inverted the order, i.e, measured 

first in store 2. On Thursday, the order of stores was also reverted for stores 3 and 4. During 

the week that followed, measures were taken in store 4 and then store 3 on Monday but on 

store 2 and 1 on Tuesday. This counterbalancing was done in order to measure at every store 

on all days of the week, and to measure possible fluctuations in the target behavior between 

weekdays and measuring time during the busiest period of the daytime.  

 During measurement sessions, observers walked a predetermined course through the 

store as often as was possible during the observation time. In stores 1 and 3, the course was 

decided in collaboration with in store security guards, as they were experts in finding the 

most efficient route without being too overt. Observers were discrete so shoppers would not 

be aware that they were being observed. 

 After baseline sessions ended, the intervention was prepared after the store closed, all 

carts were marked so the next day, when the store opened, all carts in the store had the sign. 

If the store was opened 24 hours, the intervention was installed in the early morning hours 



THE SAFETY OF CHILDREN IN SHOPPING CARTS  17 

 

when traffic was minimal. During the intervention phase, a total of 8 hours of measurement 

in each store over a 4-week period had taken place. 

 The intervention had to be inspected on a regular basis, as the method used to secure 

it (i.e., the thin plastic see through folder and nylon straps) was only for experimental 

purposes, not designed to withstand the typical Icelandic winter weather. After 8 intervention 

sessions the intervention was removed, either after the store closed or in the early morning 

hours so that no cart was marked for the remaining of the data collection period. 

Inter observer agreement (IOA) 

Inter-observer agreement was measured 18 times across the 4 stores during the initial 

baseline or in 40% of baseline sessions. In order to measure inter observer agreement during 

direct observation and recording of the target behavior, the color of the child’s cap/hair and 

coat/sweater/shirt, as well as the sex of the person pushing the cart (female/male/couple) were 

noted and registered on the data sheet. During calculation of IOA the tally of each event by 

each rater was compared to see if the raters had counted the same instances of the target 

behavior. Results showed that raters agreed in all instances except one, where one rater 

counted one instance more than the other. Inter-observer agreement measures were also 

conducted 3 times in each store during the intervention phase, in the same manner, with a 

total of 8 measurements in each store or in 37.5% of all intervention measurements. The 

inter-observer agreement data was used to calculate Fleiss Kappa (k) with an online 

calculator. Each entry on the form was recoded into yes (if agreement was present for each 

incident recorded) or no (if disagreement occurred in any recorded incident) (Fleiss, 1971), 

the result was 0.99 agreement. 
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Results and discussion 

 The results of the study can be viewed on Figure 2. There was high variability in rate 

and trend of the target behavior across stores during baseline. However, the rate of the target 

behavior dropped in all stores during, and only during, the intervention phase only to increase 

again to baseline levels or even higher (store 4) after the removal of the intervention, i.e., 

during the second baseline 
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Figure 2. The rate of the target behavior (y-axis) across measuring days. 
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 This seems to suggest that the intervention itself was highly effective as the rate of the 

target behavior nearly disappeared during the intervention phase and reappeared as soon as 

the intervention was removed.  

 These results suggest that it is relatively simple to affect the target behavior of 

children being put into shopping-carts by using antecedent control, in this case a ban sign 

including a photograph showing the risk situation and instructions. This type of intervention 

can be implemented on a large scale and for relatively low cost with durable photographs 

installed on the inside of shopping-carts.  

 It is possible that the results of this study were skewed due to the second baseline 

being conducted when Christmas time was drawing near and the number of customers 

increased in the supermarkets. Nevertheless, the difference in the target behavior during 

baseline and intervention phases is clear and large indicating that experimental control was 

achieved with high internal validity 

 In order for supermarkets and stores to use an intervention of this sort to prevent care 

takers from putting toddlers at risk, the design of the sign should be reevaluated. The 

intervention used in the present study was rather simple, i.e., a A4 sheet of paper in a plastic 

envelope zip-tied to the shopping-carts. This design was not strong enough for the everyday 

wear and tear and the Icelandic winter weather and needed frequent repairs and renewals. A 

more appropriate design but also costlier would be a laminated image inserted into a soft 

plastic frame attached to the shopping-cart’s side. Such intervention would save money, time, 

and effort on the long run, adding to the feasibility of such an intervention on a large scale. 

 Other methods that could possibly be used would be to use greeters that tell people 

very shortly about the dangers children may be faced with in stores. Posters placed in 

strategic places around the stores could also be used. Such methods have been used in studies 

where seatbelt use in shopping-cart seats for children under 15 kg was prompted (Harrell, 
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2003) but the effects of such interventions have not been evaluated and it is not likely, from a 

stimulus control point of view, that they would prove as effective as the one reported here 

although that is in itself a question for further research to address. 

 The results of this study demonstrate that antecedent control with a visual prompt is 

an effective intervention to minimize the rate of the target behavior which is important if the 

goal is to lessen the frequency of accidents to toddlers and even older children in 

supermarkets. However further research is needed, for example, direct and systematic 

replications. One of the questions that arise is whether a pictogram would be as effective as 

the image used in the study reported here and also what the long term effects of the 

intervention reported here would be These questions are soon to be answered by further 

research in our laboratory. 
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Ágrip 

Ef barn er sett í þann hluta innkaupakerru sem ætlaður er fyrir vörur eykst áhætta á slysum 

vegan falls úr innkaupakerrunni. Meiðslin sem geta hlotist af falli úr innkaupakerru eru 

sambærileg meiðslum sem fullvaxinn karlmaður getur orðið fyrir við fall af bílskúrsþaki 

(Storgaard, 2005a). Eiríksson og Sigurðardóttir (óútgefið) sýndu fram á að inngrip byggt á 

sjónrænu áreiti gæti minnkað líkur á því að börn væru sett ofan í innkaupakerrur. Frá 

framkvæmd upprunalegu rannsóknarinnar árið 2010 hafa stærri rannsóknir verið 

framkvæmdar með það markmið að mæla langtíma áhrif upprunalega inngripsins og nýs en 

svipaðs inngrips; kortleggja hversu algeng hegðunin er, auk þess að bera kennsl á virka þátt 

inngripsins. Niðurstöður hafa sýnt að virkni upprunalega inngripsins hélst enn eftir 1, 2 og 3 

ár. Rannsóknirnar sýndu einnig að hegðunin er algeng og þá sérstaklega í lágvöruverðs 

verslunum. Niðurstöður sýndu einnig að notkun táknmyndar (pictogram) í stað ljósmyndar var 

næstum jafn áhrifaríkt. Samsett inngrip (texti og mynd) virkaði betur en inngrip með mynd 

eða táknmynd. Texta inngrip hafði næstum jafn mikil áhrif og samsett inngrip. Kerfisbundin 

endurtekt rannsóknarinnar í öðrum samfélögum er þó nauðsynleg áður en hægt er að mæla 

með inngripum á stærri grundvelli. 

 

Efnisorð: Öryggi, börn, innkaupakerrur, langtíma áhrif, leiðbeiningar 
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Abstract 

If a child is put in the product part of a shopping-cart the risk of accidents due to falling from 

the cart increases. The injuries received when falling from a cart are comparable to a full-

grown person falling from a garage roof (Storgaard, 2005a). Eiríksson & Sigurðardóttir (in 

press) demonstrated how an intervention based on antecedent control could dramatically 

decrease the rate of a child being put into the shopping-cart. Since the original study was 

conducted in 2010, larger scale studies have been executed more recently with the aim of 

measuring the long-term effects of the original intervention and, of a similar but new one; 

studying how common the target behavior is, as well as of identifying the active ingredient of 

the intervention. Results revealed that the effects of the original intervention maintained at 1, 

2, and 3-year follow-up. Also, the target behavior is common, especially in low price 

supermarkets. Results also revealed that using a pictogram instead of a photograph of a real 

child proofed nearly as effective. Combining the picture with written instructions (as in the 

original study) proved more effective than the picture alone (of a real child or a pictogram) 

but the instructions alone were almost as effective as the picture and instructions combined. 

Systematic replications in other societies are needed before recommendations can be made for 

large-scale interventions. 

 

Keywords: safety, toddler, shopping-carts, long-term effects, instructions 
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The Safety of Children in Shopping-Carts: Direct replications and extensions 

 

Western societies tend to do their best to keep citizens as safe as possible. They set 

regulations, such as building codes, bans, and rules to minimize the likelihood of injuries. 

Children are an important part of society; they are the future and thus it is important to protect 

them from potential accidents. Nevertheless, it is estimated that every year around 30-35 

thousand children get injured in Iceland (approximately 10% of the total population). If the 

same proportion applied to the United States, then the figures would be nearly 30 million 

accidents per year. Injuries acquired in accidents can be costly for the child, its parents and 

society at large, measured as medicine bills, loss of income and a worse quality of life. 

Societal cost could be the operational cost of hospitals, which in a small country like Iceland 

is calculated in millions of dollars (Skúladóttir, 2000).  

In Iceland, the most common accidents to children are so called leisure accidents, 

which can vary from accidents at home, to accidents sustained during sportive activities and 

other non-academic activities, e.g., after-school activities. Accidents of this type made up 

around 76% of total accidents to children aged 0-4 years according to an Iceland’s surgeon 

general report (Iceland´s surgeon general, 2012). The injuries children can sustain vary from 

situation to situation. Different activities can lead to different types of injuries, playing 

football can lead to sprained muscles, bruises, and in some cases, broken bones or head 

injuries due to falling and crashing into hard surfaces, while in swimming broken bones are 

unlikely but other dangers apply. In order to minimize the number of accidents that children 

(and adults) can have when playing sports, certain rules apply and are to be followed 

regarding how to play and what equipment to use. 

The most traumatic injuries children can sustain are undoubtedly head injuries, which 

in and of themselves can be quite harmful, but research has shown that a traumatic brain 
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injury can potentially have long lasting effects on the wellbeing of a child. Children are prone 

to head injuries by falling. Such falls, may result in the child having to spend extended periods 

of time in hospitals, showing later higher rate of ADHD symptoms and general problematic 

behavior between the ages of 10 and 13. Children sustaining brain trauma before the age of 5 

are in higher risk for such consequences (McKinlay, Dalrymple-Alford, Horwood & 

Fergusson, 2002). 

Younger children may be more prone to head and neck injuries than older children, as 

they may not have the coordination to break their fall, and their head alone can make up to 

25% of their body length, meaning that their balance point is significantly higher than that of 

older children and their lack of coordination means that they do not have the ability to use 

their body to cover themselves when falling (Cole, Cole & Lightfoot, 2005; Martin, 

Chounthirath, Xiang & Smith, 2014). 

Children are clearly in danger during many activities, but one activity that is often not 

recognized by parents and caretakers as dangerous is their presence in supermarkets. Dangers 

in supermarkets can be extremely varied. Young children may be distracted by pretty 

products, they may not pay close attention to others as they walk around or run in the 

supermarket and may even fall on a wet floor. These and other reasons may result in increased 

likelihood of caretakers putting their children in the seat of the shopping-cart, or if the child is 

too heavy for that (over 15 kg), then in the grocery part of the shopping-cart, and may think 

that is the way to keep the child safe. This can however lead to a completely new set of 

dangers for the child that caregivers are most often not aware of. 

When a child is put in a shopping-cart, it runs the risk of pinching a part of its body 

and extremities, it can get injured on products in the shopping-cart and in some cases it can 

fall from the cart or topple the cart over, which can equally be an issue with children standing 

on the outside of the shopping-cart (Storgaard, 2005a, 2005b). When a child falls from a 
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shopping-cart and to the hard floor below, their weight distribution and lack of ability to 

defend themselves may lead to head or neck injuries. Falling over the side of a shopping-cart 

and to the floor below, head first, may lead to traumatic brain injury and sometimes even 

death (Bruns & Hauser, 2003; Martin et al., 2014). Every year around 100 children are injured 

in shopping-cart related accidents in Iceland (Storgaard, 2005b) and this number is 

understandably a lot higher in the United States where around 24.200 children get injured in 

such accidents (Smith, 2006; Smith, Baum, Dowd, Durbin, Gardner, Sege et al., 2006). The 

rate of serious injuries caused by these accidents also seems to be increasing in the United 

States, as these injuries rose from 3.483 in 1990 up to 12.333 in 2011 (Martin et al., 2014). 

The increasing amount of accidents and injuries is a clear indicator that something must be 

done in order to minimize the risk of accidents to children in shopping-carts. 

Research to this date on prevention of accidents in shopping carts seems to have 

focused on increasing the use of seatbelts for children lighter than 15 kg that are allowed to sit 

in shopping-carts’ seats. Some studies have looked at the effects of using verbal prompts 

(Clayton, Boron & Mattila, 2014; Harrell, 1994, 1997, 2003; Smith, 2006) where greeters or 

the supermarkets speaker system was used to remind people to use the cart seat’s safety belts 

for children placed there. Research in engineering has also influenced the design of shopping-

carts in an attempt to make them safer and less likely to topple over (Smith, 2006). Results of 

these research have led to legislation in 21 countries regarding the design of shopping-carts to 

make them more stable and safe (Smith, 2006). As impressive as this is, it unfortunately is not 

enough. It does not take more than the caretaker looking away for a couple of seconds for a 

child who is placed in the grocery part of the cart to start climbing or moving about that can 

lead to falling from the cart (Harrell, 2003).  

One way to minimize the rate of shopping-cart related accidents would be to minimize 

the rate of children being put in the grocery part of the shopping-carts. Community 



THE SAFETY OF CHILDREN IN SHOPPING CARTS  31 

 

interventions based on applied behavior analysis have been conducted, e.g., to increase 

recycling (Austin, Hatfield, Grindle & Baily, 1993), to get people to park legally (Cope, 

Allred & Morsell, 1991), and to minimize shoplifting (McNees, Egli, Marshall, Schnelle & 

Risley, 1976) as well as to improve the driving practices of pizza deliverers (Ludwig & Geller, 

1991) with positive results. The methods of applied behavior analysis are very useful to 

change behavior and assess the effects of an intervention. The research presented here was 

aimed at changing caretakers’ behavior on a large-scale. In 2010 Eiríksson and Sigurðardóttir 

(in press) conducted a small study where antecedent control was used to prevent caretakers 

from placing children in the grocery part of the supermarket cart. A visual prompt (a sign) was 

placed inside the cart. The sign had a picture of a real child standing inside a shopping-cart 

and clearly being too tall for the cart. The picture had a red circle with a red diagonal line 

across the picture, similar to a traffic ban sign. Instructions in red letters on a yellow 

background to not place the child in the cart were above the picture. The sign faced the person 

pushing the cart. The intervention was conducted in four similar size supermarkets and did not 

start or end at the same time. A combination of ABA and multiple baseline experimental 

designs evaluated the effects of the intervention. The results of this study were promising, as 

the target behavior nearly disappeared during the intervention phase compared to two 

baselines, one before the intervention and one after the intervention ended. The average rate 

of the behavior during the first baseline was 7.72, during the intervention phase it was 0.38 

and in the second baseline it was 9.42. The successful intervention raised questions about its 

long-term effects, about the active ingredient of the stimulus used, i.e., picture versus 

instructions, and on the generality of the problem behavior observed in the original study. 

These questions gave rise to several research studies that are reported here. 
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Study 1 

 

The original intervention proved very effective, however the long term effects were 

unknown. An Icelandic insurance company (Sjóvá) showed interest in collaborating with the 

Behavior analysis Research Lab of the University of Iceland to install permanently the picture 

used in the original study in one store of a large supermarket chain in Iceland, Krónan. Sjóvá 

assumed all the costs. This opened the possibility to assess the long term effects of the 

intervention with stimuli that would be able to withstand all kinds of weather and with signs 

that were designed to last, unlike those in the original study. 

 

Method 

Participant 

The first supermarket that had the intervention permanently put in place was one of the 

4 supermarkets that participated in the original study, i.e., supermarket 3. 

Measurement instruments 

During measurement of the target behavior, the observers used a digital tally counter 

of the brand Redington Model E3, which had a Plus button (+) to count, and a Minus button  

(-) to subtract if the plus button was hit by mistake. The target behavior was counted in the 

same manner as in the original study, i.e., using a data recording sheet (see Appendix 1) 

during inter-observer measures. On the data recording sheet, the observer wrote down the 

color of a child’s hat/hair, the color of a child’s coat/sweater/shirt and the sex of the caretaker 

pushing the cart (f, m, or both). A child that was seen in the cart at one point, on the floor in 

another and again in the cart was counted as two separate instances of the target behavior as 

well as if two children were sitting in the same cart. 
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Procedure 

 An Icelandic insurance company (Sjóvá) collaborated with the Behavior analysis 

Research Lab of the University of Iceland to install permanently the picture used in the 

original study in one supermarket of a large supermarket chain in Iceland that was a client of 

theirs. The picture in the sign was 10 X 15 cm, centered on an A4 size paper (29.5 X 21 cm) 

with the instructions above the picture, just as in the original study, except that the logos of the 

University of Iceland, the supermarket chain, and the insurance company were found on the 

bottom of the sign, one on the left corner, one in the middle, and one on the right corner, 

respectively. The intervention sign can be viewed in Appendix 2. The sign was laminated in 

order to withstand any kind of weather and was secured into a plastic frame that attached to 

the inside and outside of the shopping-cart farthest from and in front of the person pushing the 

cart. All carts were marked. Hence, the sign was visible to the person pushing the cart the 

whole time that the cart was used. The intervention was adopted by the supermarket in April 

of 2014. One, two, and three years later, measures were conducted for two weeks each time, 

with the permission and knowledge of the manager. Measures were taken at the same hour as 

in the original study, i.e., from 16:30-17:30 every day, except on Saturdays, when measures 

were taken between 1-2 pm. If for some reason a cart was unmarked and the target behavior 

occurred, it was not counted. A total of 12 measures were collected during the two-week 

measurement period each year. 

Inter-observer agreement 

 Inter-observer agreement in this study was measured four times in total, twice each 

week of measurements or in 33.3% of total measurements. During inter-observer agreement 

measures, two observers walked side by side in order for them to have the same, or as similar 

as possible field of view, but recorded independently of each other. Number of agreements 

were counted, incident by incident and divided by the total number of observations 
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(agreements+non-agreements). Inter-observer agreement was calculated using Fleiss Kappa 

(Fleiss, 1971). The data was inserted into an online calculator that gave an agreement score of 

0.93. 

 

Results 

Figure 1 shows the rate of the target behavior in the supermarket during those 

measurements.  

 

Figure 1. The rate of the target behavior in one supermarket at 1, 2, and 3 years’ follow-up 

after the intervention was installed in all carts 

 

After one year, the highest rate of the target behavior was 3 instances per hour of 

measurement and the lowest was 0. The average rate was 1.08 instances. After 2 years, the 

highest and lowest rate was the same as the year before however the average was slightly 

lower or 1.00; after 3 years the highest rate was 4 instances per hour of measurement and the 

lowest rate was 0, on average the rate of the target behavior was 1.33. This suggests that 

although the effect had slightly lessened with long-term exposure to the intervention (i.e., the 

average increased), it was still highly effective. An average rate of 1 or 1.33 instance per hour 

of measurement suggests that the likelihood of a serious accident was a lot lower than if the 
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target behavior occurred an average of 9 times per hour of measurement, which was the 

average for the first baseline in that same supermarket a few years earlier. 

 

Discussion 

 The average rate of the target behavior during baseline in the participating 

supermarket was 9, changing to 0,375 during the intervention phase and increasing to 8,8 

instances in the second baseline, as was reported in the original study (Eiríksson & 

Sigurðardóttir, in press). After installation of the permanent intervention, the effects could 

have diminished, habituation to the sign could have taken place to the point of not noticing the 

sign any more, especially if shopping often in the supermarket and also since no consequences 

were manipulated. However, results indicate that the effects of the intervention were 

maintained, so the average rate, although increasing slightly, was still very low compared to 

the original baseline average of the target behavior. These results are encouraging, especially 

when considering installation of the intervention in a large-scale, given further data collection 

of the target behavior would show this to be necessary in other supermarkets as well. In order 

to know more about the prevalence of the target behavior, the next study looked at the target 

behavior in several other supermarkets. 

 

Study 2 

 

The original study that looked at the target behavior of adults placing children in the grocery 

area of shopping-carts was undertaken in 2010 and was conducted in 4 large supermarkets of 

similar size. Several years passed when the question arose whether the target behavior was 

similar in other supermarkets that were smaller. The main purpose was to measure the target 

behavior in various supermarkets in the capital area with no effort made to affect the target 
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behavior. It was hoped that this data would show how common the target behavior was in 

other supermarkets of smaller size. In addition, this study also monitored the rate of children 

standing on the outside of shopping-carts, which is also a behavior that puts the child at risk as 

the cart can lose balance and flip over the child with all groceries falling on the child who may 

be laying on its back after falling while the cart flipped. 

 

Method 

Participants 

Six supermarkets in the capital area of Iceland participated in this study and all the 

customers that shopped in them during peak shopping hours in the period Feb 11 to March 22, 

i.e., during four weeks. This was a different period from the original study that was conducted 

in October till December. The supermarkets were selected using a convenience sampling, and 

also by eliminating supermarkets that had participated in the original study. Each participating 

supermarket was given a number from 1-6. All of the participating supermarkets were part of 

large supermarket chains in Iceland, some of them were located in shopping centers or malls, 

other stood separated from any such shopping areas and were closer to- or in residential areas.  

Measurement instruments 

During measurement of the target behavior, the observers used a digital tally counter 

as in previous studies. In this study, some researcher also used a non-branded counter which 

only had a plus button. The researchers also used a clock they each provided in order to 

determine the beginning and end of measurement sessions (usually a cellphone or a 

wristwatch). Other measurement details were exactly as in previous studies. As for children 

standing on the outside of the shopping-cart, the observers kept simple tally marks on the pre-

made data sheet used for inter-observer agreement scoring. This second target behavior was 

only counted once per child and not every time the child stepped on or off. The definition of 
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this behavior was: A child standing on the outside of the shopping-cart, on the base or in any 

other manner, and holding on to the cart with one or two hands. 

Procedure 

Managing directors of the supermarkets were contacted for permission to conduct the 

study. They were also informed about the aim of the study and instructed to not inform their 

employees on the exact purpose of the study in order to minimize the likelihood of 

interference of any kind during data collection. 

The main target behavior, i.e., placing children in the grocery part of the shopping-cart 

was counted as described in the first study. In addition, the rate of children standing on the 

outside of the shopping-cart was also counted.  

Three observers measured the rate of the target behaviors in two supermarkets each or 

in a total of 6 supermarkets. On Monday through Wednesday, each observer took baseline 

measures in their supermarket 1 and Thursday through Saturday in their supermarket 2. The 

following week, measurements were taken in their supermarket 2 Monday through 

Wednesday and in their supermarket 1 Thursday through Saturday. The same cycle was then 

repeated once. Thus, data was gathered in all supermarkets on all days of the week over a 

four-week period and observation took place on both supermarkets during the same week. The 

target behaviors were only monitored during a baseline phase, i.e., no intervention took place. 

Measurement sessions were 72 in total, or 12 in each supermarket. Measurements were 

conducted 6 days per week, during peak shopping hours based on information supplied by 

managers which was the same as in previous studies. 

 Observers were trained to recognize the target behaviors and to walk the most efficient 

way in the supermarkets. As part of the training process, observers were instructed to be as 

unobtrusive as possible by not writing on the form immediately when they saw the target 
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behavior, but to keep walking out of sight first or pretend to be conducting inventory or 

checking prices. 

Inter-observer agreement 

The same observer agreement procedures were followed in this study as in the 

previous one. Inter-observer agreement on the main target behavior was also measured 

counting each incident and Fleiss kappa (Fleiss, 1971) was calculated with an online 

calculator. Inter-observer agreement measures were conducted in 24 out of 72 sessions, or in 

33.3% of sessions. Inter-observer agreement was 0.97. For the target behavior of children 

standing on the outside of the shopping-cart, a total count was used of the rate counted during 

the same measurement periods and the interrater agreement calculated using Fleiss kappa as 

well. Inter-observer agreement for this target behavior was lower or 0.89, this was due to the 

rate with which this behavior occurred, as children were often standing on the shopping-cart 

for a few seconds and then jumped off, causing more often a discrepancy between raters, 

however the inter-observer agreement was well above the suggested minimum of 0.80. 

 

Results 

In table 1, the rate of the target behavior in all six supermarkets can be seen.  

Table 1 

The average, highest, and lowest rate of children being put into shopping-carts during 

baseline in six different supermarkets 
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The main target behavior was highest in supermarkets 4 and 6 where it was observed 

13 times in one hour of measurement, there after came supermarkets 2, 3, 5, and 1 where the 

rate was 11, 5, 4, and 4 respectively. The average rate of the target behavior across all 

supermarkets was 4.38 instances per hour of measurement. The average rate of the main target 

behavior in each supermarket varied, the rate was highest in supermarket 6, i.e., 8.42 instances 

per hour of measurement and lowest in supermarket 5 where the average rate was only 1.75 

instances per hour of measurement.  

 

Table 2 

The rate of children standing on the outside of shopping-carts during baseline in six different 

supermarkets 

 

 

Table 2 shows the rate of the other target behavior, i.e., children standing on the 

outside of shopping-carts in each supermarket as well as the total rate. The highest rate was 

found in supermarket 6, i.e., 15 instances per hour of measurement. Next came supermarkets 

4, 5, 3, 2, and 1 where the rate was 12, 3, 3, 3, and 2 respectively. The lowest rate per hour of 

measurement was 0, that was encountered in all stores at least once, except for supermarket 6 

where the lowest rate through all measurements was 3. The total rate of children standing on 

the outside of shopping-carts during the four-week data collection period was highest in 
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supermarket 6, or 104 instances, there after came supermarkets 4, 2, 1, 3, and 5 where the total 

rate was 73, 17, 13, 9, and 8 instances, respectively. Figure 2. shows the rate of the target 

behavior in all six supermarkets during the period of measurement. Discount supermarkets, 

where the rate of the target behavior (x-axis) was higher are identified with an asterisk (*).  

 

 

Figure 2 The rate of the target behavior in six different supermarkets. No intervention was 

conducted. Supermarkets 2, 4, and 5 were low-price. 

 

Discussion 

It is apparent from the results of this study that the behavior of caretakers, i.e., putting 

children into the grocery part of the shopping-cart is common and the results are similar to 



THE SAFETY OF CHILDREN IN SHOPPING CARTS  41 

 

earlier studies at least for half of the supermarkets that participated in the study. During the 

four weeks that the study lasted, the target behavior occurred a total of 318 times during the 

hour of data collection, which was the busiest shopping time of the day. The total number for 

Iceland, if all supermarkets were monitored, would most likely be in the thousands over a 

four-week period for one hour of measurement only. The potential for accidents that can lead 

to injuries that can be from mild to very serious, is high. Some differences existed between 

supermarkets with regard to the rate of the main target behavior. The rate of the target 

behavior was higher in discount supermarkets such as 2, 4, and 5. However, supermarkets 1, 

3, and 6 were higher price supermarkets. The pricing of the supermarkets may be a strong 

factor in the rate of the main target behavior, as parents with young children may prefer the 

low cost supermarkets and may spend more time shopping once in the store, making it more 

likely to place the child into the shopping cart. Those supermarkets are often conveniently 

found in or next to residential areas. Supermarkets 1 and 2 were located in the same strip-

mall, and supermarkets 3 and 4 in a different one. In supermarkets 1 and 3 the average rate of 

the main target behavior was 1.83 and 2.42 instances, respectively. Those two supermarkets 

were higher price than supermarkets 2 and 4, where the average rate during the data collection 

period was 5.67 and 6.17 instances respectively. Supermarkets 5 and 6 were however both 

freestanding yet located relatively close to each other, supermarket 5 was a lower price 

supermarket than supermarket 6. The rate of the target behavior was 8.42 instances for 

supermarket 5 and 1.75 instances for supermarket 6. That seems to suggest that the location of 

the supermarket, i.e., in a mall versus freestanding does not seem to have any bearing on the 

rate of the target behavior. Another possible explanation to the difference in the rate of the 

target behavior in higher price supermarkets is the selection of carts that are available there. 

Those supermarkets tend to offer several types of carts, ranging from the regular large 

shopping-cart, to child sized carts that kids themselves can push. Smaller carts for adults than 
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the full-size carts are often convenient for limited shopping and children do not fit into those 

carts. Only in one instance did the observers witness a parent trying to fit a small child into 

such a cart. When caregivers shop in higher price supermarkets they may also do so to get 

specialized items not available everywhere and may thus spend a limited time there. When 

shopping in lower cost supermarkets on the way home, caregivers may spend longer time in 

the supermarket and may therefore be more likely to place the child into the cart. 

In this study, no intervention was carried out. The need for an effective intervention to 

decrease the likelihood of the target behavior of placing children in the grocery part of a 

shopping-cart is clear given the results of our studies. The results for the second target 

behavior were very similar as the results for the main target behavior. Insurance companies 

could participate in the organization of large-scale interventions in the way that Sjóvá did, i.e., 

assuming a great part of the costs of marking the carts. When planning such a large-scale 

intervention in Iceland, the question arose about a more appropriate photograph, i.e., not of a 

real child. Currently, there are no rules or standards for the design of security signs in Europe. 

In regulations about health and safety in the workplace it is however stated that all dangers 

that cannot be removed from the workplace should be clearly marked with a warning sign, yet 

no guidelines or rules for the design of those signs are mentioned apart from a description of 

what color should be used in order to convey a ban against certain behavior or in guidelines 

(Vinnueftirlitið, 1995, European Union, 1992). The aim of our next study was to see if a 

pictogram picture on the sign would be as effective in reducing the target behavior as the 

original picture of a real child proved to be. 
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Study 3 

 

Method 

Participant 

A large supermarket, not part of a supermarket chain, next to both an industrial and to 

a residential area, close to other supermarkets but not in a shopping center or mall, was invited 

to participate and benefit from a permanent intervention in all the carts of the supermarket. 

The supermarket owner and manager accepted the offer. 

Procedure 

 The owner of the supermarket was contacted and offered to have the shopping carts 

marked. He was very happy and totally agreed that this was a necessary intervention. Sjóvá  

payed part of the costs of marking the carts and the owner also took part in the cost of 

marking them. Baseline was taken for 3 weeks before the intervention began. Inter-observer 

agreement was measured in the same way as described in the earlier studies. The sign used in 

this study was the same size but had a pictogram instead of a picture of real child. The 

pictogram picture was 10 X 15 cm, centered on an A4 size paper with the instructions above 

the picture, just as in the original study except that the letters were black and the background 

of the instructions was white (see Appendix 3). The logos of the University of Iceland, the 

supermarket, and the insurance company were found on the bottom of the sign as in the study 

of long-term effects of the original intervention. The sign was laminated and was secured into 

a rubber frame as in the first study described earlier. The intervention was adopted by the 

supermarket in January 2016. Measures were taken at the same time of the day as in previous 

studies and also Monday through Saturday. The target behavior was the same and was 

measured in the same way as before. A non-concurrent multiple baseline had been planned to 

measure the effects of the intervention in at least three new supermarkets but due to practical 



THE SAFETY OF CHILDREN IN SHOPPING CARTS  44 

 

problems an AB pre-experimental design that measured the effects of the intervention in the 

first participant store is presented here. 

 

Results and discussion 

 

 

Figure 3. The rate of the target behavior during baseline, intervention, and one year follow up 

when the picture used in the sign was a pictogram 

 

Figure 3 shows the results of the intervention. During baseline, the target behavior was 

variable. The highest rate was 16, and the lowest was 6. After the intervention started, the 

target behavior immediately decreased, the change in level was immediate, and the same 

effect as witnessed in the original study was repeated except that this time the intervention 

was permanent so there was no second baseline. A one-year follow-up showed similar results 

as in the first study reported here on the long-term effects of the original intervention. Clearly, 

using a pictogram picture with the same instructions as in the original study, was very 

effective. The results of the original study were partly replicated, however, they were limited 
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by the pre-experimental design and need therefore further replication with a stronger 

experimental design. Moreover, the one year follow-up measures that showed that the effects 

of the pictogram intervention were still as strong as when the intervention was new, replicate 

part of the study that looked at the long-term effects of the original intervention. 

The fact that the effects of the intervention using a pictogram picture were as strong as 

the effects of the original study gave rise to the question of what was the active ingredient of 

the intervention. Was it the picture/pictogram or perhaps the instructions above the picture or 

both? A study was conducted to try to separate these elements and measure whether different 

parts of the intervention affected the target behavior differently. 

 

Study 4 

 

The stimulus used in the original intervention and in the permanent intervention with a 

pictogram replacing the picture of the real child was a compound stimulus set together of a 

picture and instructions to not place the child in the cart. It was not clear whether the picture 

or the instructions were responsible for the effects witnessed in the original study and in latter 

studies on the target behavior of placing a child in the grocery part of a shopping-cart. 

Therefore, a study comparing three different types of interventions was conducted. One 

intervention included only the picture used in the original study, a second intervention used 

only a pictogram picture, and the third intervention used only instructions without a picture. 
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Method 

Participants 

 Nine supermarkets participated in this study. Two of the supermarkets had participated 

before, but not in an intervention experiment (the second study reported here). The 

supermarkets that participated in this experiment were selected by convenience and size, with 

effort made to select supermarkets that were of similar size. 

Procedure 

 The procedure was exactly like in earlier studies with regard to definition and 

measuring the target behavior, the time of data collection, assessment of inter-observer 

agreement, training of observers, size of the sign and picture, lamination of the signs, 

however, no frames were used to secure the signs, the signs were secured to the inside of the 

carts with nylon straps. Once supermarket managers had accepted participation, trained 

observers, one in each supermarket, began collecting baseline data. A multiple baseline across 

three supermarkets mixed with an ABA design was used as in the original study from 2010. 

Thus, three such experiments were conducted simultaneously, each assessing the effects of 

one of three different interventions. The first intervention, A, included the pictogram picture 

but no instructions and no logos. The second intervention, B, included the original picture but 

no instructions and no logos. The third intervention, C, included only instructions but no 

picture or logos. The interventions can be viewed on images 1, 2, and 3, in Appendix 4.  

The instructions in intervention C were in five languages i.e., Icelandic, English, 

Polish, German, and Arabic. Inter-observer agreement was measured in the same way as in 

earlier studies, in 111 of 351 data collection sessions, i.e., in 31.6% of total sessions, and was 

calculated in the same way as in previous studies. The interrater agreement score was 0.96.  
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Results and Discussion 

 Figure 4 shows the results of the three different types of intervention. 

 

 

Figure 4. The rate of the target behavior during baseline and intervention periods in three 

simultaneous experiments that tested the effects of different components of previous 

interventions. 

 

 During baseline, the rate of the target behavior in different supermarkets is variable, 

ranging from 0 to 18 times per hour. The length of the initial baseline was different in each 

supermarket of each series, but the length of the intervention period and second baseline in all 

supermarkets was the same. When the intervention began in each supermarket, the effect of all 

interventions were the same, i.e., the target behavior decreased immediately and stayed low. 

The highest rate was 4 incidents per hour in only one occasion in one of the nine 

supermarkets, incidentally in the supermarket that had the highest rate of target behavior 

during baseline. When the interventions were removed, the target behavior increased again in 

all supermarkets, however, in some supermarkets more slowly than in others, e.g., in 
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supermarket 1 in intervention A (pictogram) and in supermarket 2 in intervention C (written 

instructions). There was more variability during baselines in general than during the 

intervention period. There was also a clear increasing trend in the second baseline in all 

supermarkets although the slope did vary and in most supermarkets the original baseline was 

not achieved in those two weeks of measurement. 

 During the intervention phase, the average rate of the target behavior was highest in 

supermarkets 1, 2, and 3 (intervention A, pictogram), i.e., 0.8. The average rate of the target 

behavior for supermarkets 4, 5, and 6 (intervention B, picture of real child) was the second 

highest at 0.78. The average rate of the target behavior was lowest in supermarkets 7, 8, and 9 

(intervention C, written instructions), i.e., 0.25. When the intervention was removed the rate 

of the target behavior rose in all 9 supermarkets. During the second baseline phase the average 

rate of the target behavior was highest in supermarkets 1, 2, and 3 at 3.11 instances per hour 

of measurement. Supermarkets 4, 5, and 6 had the second highest average rate of the target 

behavior during the second baseline at 2.78 instances per hour of measurement. The average 

rate of the target behavior was lowest in supermarkets 7, 8, and 9 at 1.56 instances per hour of 

measurement. These differences may be interpreted as indicating that intervention A, the 

pictogram, had a stronger overall effect than the picture of a real child. Also, as the 

instructions (intervention C) being most effective at generalizing across time. Shoppers may 

have learned a new rule which kept affecting their behavior despite the change in 

contingencies. 

 All interventions decreased the rate of the target behavior, but the target behavior 

decreased the most with intervention C, i.e., instructions only. When the instructions only 

intervention was placed in the three supermarkets, the rate of the target behavior decreased by 

89.5% and when it was removed the rate of the target behavior rose back up to 65% of the 

average rate during the initial baseline. The languages used on the text intervention may have 
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been understood by the majority of immigrants and tourists shopping in those supermarkets. 

In countries where immigrants and tourists have more diverse ethnic background, the 

pictogram may prove more effective. The pictogram intervention showed the second greatest 

effect. When it was put in place, the rate of the target behavior dropped 84.6% and rose back 

to 54% of the initial baseline average rate when it was removed. The least effective 

intervention seems to have been the photographic intervention. When it was put in place, the 

target behavior dropped by 83% and when it was removed the rate of the target behavior rose 

back to 66% of the average rate of the target behavior in the initial baseline. 

 When these results are compared to the original research (Eiríksson & Sigurðardóttir, 

in press) the average drop in the rate of the target behavior was less in all interventions (A, B, 

and C) than in the original study. That suggests that a sign combining instructions with a 

picture, works slightly better than the text intervention alone (95% drop in the target behavior 

versus 89.5% drop for the instruction-only intervention). With regard to the pictogram/picture 

of real child only interventions, i.e., A and B, anecdotal reports by the observers told of 

parents debating whether the image meant that the child should not be put in the shopping-cart 

at all or if the child should not be allowed to stand in the shopping-cart. It seems then, that an 

image of a child standing inside a shopping-cart in a ban sign with no instructions may be 

interpreted by some parents as the ban applying only to children standing inside the cart, not 

to placing the child in the cart. 

 The rise in the rate of the target behavior once the interventions were removed, was 

also significantly less in this study than in the original one; once the intervention was removed 

the rate of the target behavior rose from 54% to 64% of the initial average during baseline, but 

in the original study it rose to 122% of the baseline rate. This was most likely due to the fact 

that the original study ended in the beginning of the Christmas shopping season in 2010 and 

traffic in the supermarkets was higher than in the participating supermarkets in 2016 which 
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concluded in the beginning of December instead of mid-December (Eiríksson 

&Sigurðardóttir, in press). 

 

General discussion 

 The research presented here and in a previous article (Eiríksson & Sigurðardóttir, in 

press) demonstrates that the behavior of caretakers to put children into the shopping-cart 

which poses risk to their child can be controlled with a visual intervention based on 

antecedent control like instructions with or without a photograph or a pictogram in a traffic 

ban style that is congruent with the instructions. The intervention can be applied on a large-

scale, supermarkets seemed interested in installing it, it is not very costly, the effects maintain 

well, and the signs are durable if laminated and installed in a rubber frame that protects them. 

It is necessary to control the target behavior because caretakers are often not aware of the 

dangers involved in emitting it. Some supermarket staff know the risk to children placed in 

the grocery part of the shopping cart, especially those who have witnessed accidents or have 

heard about them, but are most often hesitant to warn shoppers who might respond negatively 

to such warnings. The reason for such negative responses being that they may be experienced 

as being against societal norms. 

The interventions reported here did not involve interactions with shoppers and the 

visual stimulus was salient and in the shopper’s visual area the whole shopping time. It is 

hoped that systematic replications will take place in other societies to measure the 

generalizability of research results to other geographical and cultural areas. Further research is 

also necessary on the target behavior of standing on the outside of the shopping-cart and 

holding on to it. That behavior poses a risk to children as well. The results of a preliminary 

count of the rate of that behavior seem to indicate the need for controlling that behavior as it 

poses children in risk of accidents.  
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 The results presented here hold true for Iceland. Further research will show the 

generality of the results. Other methods for reducing the target behavior, may be more 

culturally appropriate elsewhere, such as putting posters at strategic places around the 

supermarket, playing an audio message in the supermarket sound system or having greeters at 

the entrance instruct people not to put their children in the shopping-cart. Only further 

research will be able to illuminate the effects of such interventions. 
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Appendix 1 

Form used for interrater agreement measurments 
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Appendix 2 

  

 

Image 1. The sign used in study 1 on the long term effects of the intervention. The sign 

showed a picture of a real child standing in a shopping cart inside a ban circle with the 

instructions “Please do NOT put children into the shopping-carts” written in Icelandic above 

the image. 
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Appendix 3 

 

Image 1. The sign used in the intervention used to measure the effects of a pictogram on the 

target behavior. The pictogram resembled a child standing in a shopping cart and was inside a 

ban circle with the instructions “Please do NOT put children in to the shopping-carts” written 

in Icelandic above the image. 
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Appendix 4 

 

 

Image 1. Sign used in intervention A. 
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Image 1. Sign used in intervention B. 
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Image 3. Sign used in intervention C. 

 

 


