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Abstract
Background: Evidence suggests that dietary interventions can improve symptoms 
in people with irritable bowel syndrome (IBS), although most data explore the 
short- term (immediate) impact. Data on long- term (>6 months) impact are limited, 
especially from primary care settings. The present study aimed to investigate the 
long- term effect of dietetic- led interventions for IBS delivered in primary care.
Methods: A service evaluation of a dietetic- led IBS clinic was completed, analysing 
data on symptom severity, stool frequency and consistency, and healthcare input. 
Data were collected before and immediately after dietary intervention as part of 
patients’ routine clinical appointments. Long- term data were collected via a postal 
questionnaire at least 11 months later.
Results: In total, 211 patients responded to the long- term follow- up questionnaire 
at a median of 13  months (interquartile range 12– 16  months) post follow- up ap-
pointment. Of these, 84% had been advised to follow a low FODMAP (i.e., ferment-
able oligosaccharides, disaccharides, monosaccharides and polyols carbohydrates) 
diet. All symptoms were reported significantly less frequently short term, and all 
except heartburn and acid regurgitation remained so over the long term. The four 
most commonly reported bowel symptoms reduced in frequency were abdominal 
pain (62%), bloating (50%), increased wind (48%) and urgency to open bowels (49%) 
(p < 0.001). The percentage of patients reporting satisfactory relief of gut symptoms 
was 10% at baseline and 55% at long- term follow- up (p < 0.001). Visits to a general 
practitioner were reduced (from 96% to 34%; p < 0.001), as were those to the gastroen-
terologist (from 37% to 12%; p = 0.002), during the year prior to long- term follow- up 
compared to the year prior to dietary intervention.
Conclusions: Patients with IBS who received dietetic- led interventions in primary care 
reported long- term symptoms improvements that may result in reduced healthcare usage.

K E Y W O R D S
diet, dietitian, irritable bowel syndrome, long- term effects, primary care
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I N TRODUC TION

Irritable bowel syndrome (IBS) is a chronic and debilitat-
ing functional gastrointestinal disorder with an estimated 
global prevalence of 4%– 9%.1 It has a significant impact 
on healthcare utilisation, with up to 50% of IBS patients 
seeking medical advice, with the majority of these (90%) 
visiting their general practitioner (GP).2 Repetitive ap-
pointments with GPs are common in this patient group, 
with rates of attendance in primary care shown to be 
between 8.1– 9.7 per year in the UK.3 The impact on sec-
ondary care services is also substantial, with 29% of IBS 
patients being referred to specialists, including gastroen-
terologists and surgeons.4 Between 63% and 84% of pa-
tients have expensive diagnostic procedures, including 
abdominal ultrasounds and colonoscopies,5 despite a low 
probability of finding any organic pathology.6 Although 
IBS is not associated with serious disease or mortality, it 
has been shown to have a negative effect on health- related 
quality of life.7,8 When the financial implications associ-
ated with reduced quality of life are combined with direct 
healthcare costs, IBS has been estimated to cost between 
£45.6– £200 million per year in the UK alone.5

To alleviate the global burden of IBS, timely diagnosis 
and effective management of symptoms is essential. Both 
the UK’s National Institute of Care and Health Excellence 
and the British Society of Gastroenterology recommend pri-
mary care as being the most appropriate setting to achieve 
this;9,10 however, other countries’ guidelines are yet to 
focus on delivering treatment specifically in primary care. 
Historically, the lack of effective IBS treatment options has 
been the main challenge in isolating its management in pri-
mary care. However, because a large proportion of people 
with IBS commonly report that foods induce or exacerbate 
their symptoms, dietary treatments have now been explored 
as potential therapeutic options.7,11– 13 A systematic review, 
which was part of the development process of the British 
Dietetic Association's practice guidelines for the dietary 
management of IBS, reported that various dietary interven-
tions, including altering intakes of alcohol, spicy foods and 
fat, as well as reducing intakes of fermentable oligosaccha-
rides, disaccharides, monosaccharides and polyols carbo-
hydrates (FODMAPs), were effective in improving certain 
symptoms in people with IBS.14 Improvements in symptoms 
of people with IBS when following a low FODMAP diet have 
frequently been reported.15– 17 As a result, a low FODMAP 
diet is now recommended within the IBS management 
guidelines of several countries.9,14,18– 22 The gluten- free diet 
has also been explored as a potential dietary treatment and 
was found to improve symptoms in people with diarrhoea 
predominant IBS.23- 25

With dietary interventions now recognised as an inte-
gral part of the management of IBS, dietitians should play 
an essential role in the effective delivery of this therapeu-
tic option. Prior to recommending a dietary treatment, a 
dietitian must first complete an assessment with patients 
to confirm the diagnosis of IBS and determine the most 

appropriate intervention. Other conditions, including undi-
agnosed coeliac disease, non- coeliac gluten sensitivity and 
gastrointestinal food allergy, can all present with symptom 
profiles similar to those for IBS, and are often misdiagnosed. 
However, each of these conditions require different diets and 
variable levels of dietary stringency, emphasising the need 
for specialist dietetic intervention.26- 29 Coeliac disease must 
first be excluded via appropriate tests,9 and exploring a pa-
tient's atopic history may provide an indicator for a potential 
food allergy.29 Non- coeliac gluten sensitivity involves intes-
tinal and extra- intestinal symptoms that are triggered by 
gluten ingestion in the absence of coeliac disease and wheat 
allergy30 and may also include ‘foggy mind’, tiredness, head-
aches, fibromyalgia- like joint or muscle pain, and leg or arm 
numbness.31

The majority of available evidence demonstrates the 
benefits of diet, including the low FODMAP diet, on IBS 
symptoms immediately following implementation, and up 
to 9 months afterwards.15- 17,32- 33,24 However, little has been 
reported on the benefits of diet beyond 11 months of imple-
mentation. Studies examining the longer- term effects of the 
low FODMAP diet on IBS symptoms34– 36 have primarily 
delivered the dietary advice in secondary care. Providing 
dietetic input for IBS patients within primary care offers an 
opportunity to reduce the burden of the condition on health-
care resources, including reducing unnecessary second-
ary care referrals and associated costs.37 The present study 
aimed to assess the impact of dietetic- led interventions for 
IBS patients delivered in primary care, a year after treatment 
completion.

M ETHODS

Study design

This is an observational service evaluation of a special-
ist dietetic- led gastroenterology clinic at Somerset NHS 
Foundation Trust that was set up to provide dietary ad-
vice for patients with IBS in primary care in January 2013. 
Patients referred into the clinic were initially diagnosed 
with IBS by their GP, which, as per the local diagnosis 
pathway, included an assessment of alarming symptoms 
and exclusion of coeliac disease via a negative tissue trans-
glutaminase blood test. It was assumed that GPs would 
have considered alternative diagnoses as part of their as-
sessment. Prior to referral patients were encouraged to im-
plement first- line dietary advice discussed in the British 
Dietetic Association's practice guidelines for the manage-
ment of IBS,14 and support for this was delivered either by 
the GP or by the general community dietetic clinics. Only 
those with intractable symptoms were referred on to the 
specialist clinic. Those who attended the dietetic- led gas-
troenterology clinic were assessed and counselled by a spe-
cialist gastroenterology dietitian. The patient attended at 
least two dietetic appointments, comprising an initial ap-
pointment for assessment and education on recommended 
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dietary intervention, as well as a follow- up appointment 
at least 4 weeks later when they had implemented the ad-
vised dietary changes. Some patients attended subsequent 
appointments if further dietetic intervention was recom-
mended at their first follow- up. At the final follow- up ap-
pointment, patients were educated on how to complete 
relevant food challenges, and advice was provided on food 
reintroductions and long- term self- management.

All patients seen in the clinic between May 2013 and 
April 2017 were included. Data were collected at three time 
points: (1) prior to their initial appointment (baseline); (2) 
prior to their final follow- up appointment (short- term fol-
low- up) (both of which were part of the routine clinical care); 
and (3) approximately 11 months later (long- term follow- up) 
via a postal questionnaire.

Ethical approval via the UK Health Research Authority 
was not required because it was deemed an evaluation of the 
dietetic service. Local approval was given by the Somerset 
NHS Foundation Trust Research Department to carry out 
the data collection.

Dietary advice

Patients were seen in the dietetic- led gastroenterology clinic 
by one of three specialist gastroenterology dietitians. As per 
routine clinical practice, a medical, social and diet history 
was completed along with an assessment of gut and non- gut 
related symptoms, followed by a discussion regarding pre-
vious treatments and dietary habits. Following careful con-
sideration of these parameters, and in consultation with the 
patient, at the initial appointment, one of the following di-
etary interventions was recommended: a low FODMAP diet, 
a gluten- free diet, or another single or multiple food exclu-
sion diet. Education was provided on the specific diet and 
patients received practical advice on how to implement the 
dietary intervention along with appropriate written booklets 
to provide additional support.

The patients were asked to implement dietary changes 
for a period of 4– 8 weeks, and were then reviewed in clinic 
as soon as possible after this time. If the initial dietetic in-
tervention resulted in minimal symptom improvements, an 
alternative dietary change may have been recommended if 
appropriate for a further 4– 8 weeks. At the final follow- up 
appointment with the dietitian, education was provided 
on how to complete relevant food challenges, and advice 
was also provided on food reintroductions and long- term 
self- management.

The following data were collected from the clinical notes 
for baseline and short- term follow- up and from the ques-
tionnaire for the long- term follow- up:

Gastrointestinal symptoms and stool output

At each of the three time points, patients were asked to assess 
severity of individual gastrointestinal symptoms, based on 

frequency and the extent to which they affected their social 
activities, using the Gastrointestinal Symptom Rating Scale 
(GSRS).38 Symptoms assessed included abdominal pain/dis-
comfort, abdominal bloating/distension, increased wind, 
belching/burping, gurgling noises from stomach, urgency to 
open bowels, incomplete evacuation of stools, nausea, heart-
burn, acid regurgitation and tiredness. Patients were also 
asked about their stool frequency and consistency according 
to the Bristol Stool Form Scale (BSFS),39 which is a seven- 
point scale of stool types ranging from type 1 (separate 
hard lumps) to type 7 (entirely liquid with no solid pieces). 
Satisfaction with gut symptom relief was assessed by asking 
the question ‘Do you currently have satisfactory relief of your 
gut symptoms?’.

Healthcare utilisation and resources

At baseline and long- term follow- up, patients were asked to 
recall, in the previous 12 months, how many times they had 
visited their GP or gastroenterologist for their IBS symptoms 
and whether they had any investigations for gut symptoms. 
Patients were also asked to confirm whether or not they were 
currently taking any prescribed medication for their gut 
symptoms.

Statistical analysis

Statistical analysis was performed using SPSS, version 25 
(IBM Corp.).

Demographics, dietary intervention and baseline symp-
toms were analysed descriptively. Symptom responses were 
assessed by changes in the proportion of patients reporting 
the presence of moderate or severe symptoms on the GSRS. 
Stool frequency was reclassified into four categories depend-
ing on the number of times stools were passed: once every 4 
or more days; between once every 3 days and up to 3 times 
a day; 4 or more times a day; and variable. Stool frequency 
was also dichotomised as normal (between once every 3 days 
and up to 3 times a day) or abnormal (any of the other three 
categories). Similarly, stool consistency was grouped into 
four categories: BSFS 1– 2 (hard); 3– 4 (normal); 5– 7 (loose); 
and mixed. Additionally stool consistency was dichotomised 
as normal (BSFS 3– 4) or abnormal (BSFS 1, 2, 5, 6, 7 and 
mixed).

A Wilcoxon ranked test was applied to determine whether 
there were any significant differences over time for individ-
ual symptom severity, number of GP and gastroenterolo-
gist visits, and number of gastrointestinal investigations. 
McNemar's test was applied to determine whether there were 
any significant associations across the time frames for sat-
isfactory relief of symptoms, presence of normal stool con-
sistency and stool frequency, and current use of prescribed 
medication.

p < 0.01 was considered to be statistically significant. A p 
value lower than the usual 0.05 was applied to counteract the 

892892 SEAMARK et al. 
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increased risk of a type 1 error associated with the multiple 
comparisons completed.

R E SU LTS

In total, 742 patients were seen in the primary care 
dietetic- led gastroenterology for their initial appointment 
between May 2013 and April 2017. Of these, 547 attended 
at least one follow- up appointment and 499/547 (91%) pa-
tients were sent postal questionnaires at least 11  months 
after their final follow- up appointment as part of the ser-
vice evaluation. The remaining 48/547 (9%) patients were 
not sent postal questionnaire at 11  months as a result of 
not completing recommended dietary intervention (n = 6), 
providing incomplete paperwork at initial and follow- up 
appointments (n  =  35) or receiving on- going dietetic re-
view (n = 7). Of the 499 patients sent postal questionnaires, 
227 patients (45%) returned completed questionnaires. Of 
these, 16 patients were referred for other reasons than IBS; 
therefore, 211 (44%) patients were analysed at long- term 
follow- up. The mean (SD) age was 53.6 (15) years and 182 
(86%) were female. The median duration from baseline 
to short- term follow- up appointment was 9 weeks (inter-
quartile range 9– 13 weeks) and the median duration from 
short- term to long- term follow- up was 13  months (in-
terquartile range 12– 16  months). Five patients (2%) were 
sent postal questionnaires before the planned 11 months 
because of an administrative error. In 38 patients (18%) 
there was more than a 6 month delay in sending out ques-
tionnaires after their final appointment as a result of other 
work priorities at the time.

As shown in Table 1, the majority of patients (84%) were 
advised to follow the low FODMAP diet, either in isolation 
or combined with an additional dietary intervention. This 
is similar to the proportion of the original cohort (n = 547) 
who were advised to follow the low FODMAP diet (81%).

Gastrointestinal symptoms

At baseline, the most common gastrointestinal symptoms 
were abdominal pain and bloating, increased wind, and 

urgency to open bowels (Figure 1). Over 60% of patients 
rated the severity of these symptoms as moderate or se-
vere, with those included in the long- term follow- up anal-
ysis (n  =  211) presenting with baseline symptom profiles 
similar to those of the whole cohort (n = 547). Tiredness 
was the most common symptom, reported by 71% and 
69% of patients in the whole cohort and long- term follow-
 up group, respectively. There was a significant reduction 
(p < 0.001 for all symptoms) in the proportion of patients 
reporting presence of moderate or severe symptoms be-
tween baseline and short- term follow- up (Figure 1) for 
both the whole cohort and the long- term follow- up group. 
The significant difference from baseline was maintained 
at long- term follow- up for all symptoms apart from heart-
burn (13% vs. 10% p = 0.059) and acid regurgitation (13% 
vs. 12% p  =  0.354). The four mostly commonly reported 
gastrointestinal symptoms reduced in frequency by ap-
proximately half (abdominal pain by 62%; bloating by 
50%; increased wind by 48%; and urgency to open bowels 
by 49%).

A sub- analysis was completed to determine whether 
symptom improvements from baseline to long- term fol-
low- up were affected by the type of dietary intervention 
(Figure 2). Diets were reclassified into two types: those that 
include the low FODMAP diet (n = 177) and those that used 
other dietary interventions (n = 34), with an improvement 
in a symptom being defined as a positive change of at least 
one on the GSRS. With both dietary approaches, all symp-
toms improved but the size of the improvement was not 
significantly different between the two approaches (Mann– 
Whitney U- tests, p > 0.3 for all symptoms) (Figure 2).

At baseline 10% of patients (n = 22) reported having sat-
isfactory relief of gut symptoms. At short- term follow- up, 
this increased to 66% (n = 139, p < 0.001) and was main-
tained at 55% (n = 116; p < 0.001) at long- term follow- up.

Stool output

At baseline, only 23% of patients reported a normal stool 
consistency (BSFS 3 or 4) (Table 2). The most common 
stool types were mixed and loose stools (BSFS 5– 7) and the 
least common was constipation (type 1– 2). At short- term 

Dietary intervention

For whole group, 
n = 547
n (%)

For long- term follow- up group, 
n = 211
n (%)

Low FODMAP 361 (66) 155 (74)

Low FODMAP with additional 
dietary exclusions

84 (15) 22 (10)

Gluten- free 22 (4) 8 (4)

Other single dietary exclusion 39 (7) 14 (7)

Other multiple dietary exclusions 31 (6) 9 (4)

Other 10 (2) 3 (1)

FODMAP, fermentable oligosaccharides, disaccharides, monosaccharides and polyols carbohydrates.

T A B L E  1  Dietary interventions followed 
by patients
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follow- up, the proportion of patients reporting normal stool 
consistency significantly increased to 49% (p  <  0.001). At 
long- term follow- up, this reduced to 45% but remained sig-
nificant compared to baseline (p < 0.001).

At baseline, 74% of patients reported a normal stool 
frequency (between once every 3  days and 3 times a day) 
(Table 2). This significantly increased to 89% (p  <  0.001) 
at short- term follow- up and 82% (p  =  0.005) at long- term 
follow- up.

Healthcare utilisation and resources

Table 2 shows the proportion of 140 patients who answered 
the question regarding number of GP visits in the previ-
ous 12 months at baseline and 138 at long- term follow- up. 
Data indicate a dramatic decrease in any patient visits to 
their GP (96% vs. 34% p < 0.001). Only 128 patients provided 

information on the number of times they had seen a gastro-
enterologist in the previous 12 months at baseline and 125 
at long- term follow- up (Table 2). Similar to GP visits, the 
proportion visiting a gastroenterologist at least once reduced 
from 37% to 12% (p = 0.002).

Whether investigations for gut symptoms occurred was 
reported by 130 patients at baseline and long- term follow- up. 
Endoscopic investigation was the most common type, fol-
lowed by ultrasound (Table 2). At baseline, 49% of patients 
reported having at least one investigation in the previous 
12  months and 18% reported multiple investigations. At 
long- term follow- up, this reduced to 17% and 5%, respec-
tively (p < 0.001).

The results for medication usage showed a similar pat-
tern; 57% reported using prescribed medication for their gut 
symptoms at baseline, and this reduced to 49% at long- term 
follow- up; however, this was not significant based on our de-
fined criteria (p = 0.034) (Table 2).

F I G U R E  1  Proportion of patients reporting the presence of individual symptoms (moderate or severe) at (a) baseline and short- term follow- up for 
whole group (n = 547) and (b) at baseline, short- term follow- up and long- term follow- up for the long- term follow- up group (n = 211)

(a) Whole Group (b) Long-term follow-up group
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DISCUSSION

This observational service evaluation focuses on the long- 
term symptom severity of patients with IBS who have re-
ceived dietetic- led dietary interventions and it includes data 
from the largest cohort of primary care- based patients to 
date. The study demonstrated that, after receiving dietetic 
advice from a specialist dietitian based in primary care, 
patients with IBS reported improvements in the severity of 
symptoms, and these improvements were sustained at least 
11 months after treatment completion. With over a half of 
patients reporting long- term satisfactory relief of symptoms, 
the study supports the use of diet as a potential effective 
therapeutic option for the long- term management of IBS. A 
reduction in the utilisation of healthcare services, including 
those in secondary care, was reported in the year following 
dietary treatment, thereby suggesting a primary care dieti-
tian may be able to facilitate a reduction in healthcare usage 
in IBS patients.

Satisfactory control of gut symptoms was reported by 
55% of patients, after a median of 13 months following the 
completion of dietary intervention, and this is consistent 
with the findings of O’Keeffe et al.35 These authors used 
a similar study design to the current study and found that 
57% of patients had satisfactory relief of symptoms at long- 
term follow- up, which was between 6 and 18 months after 
the completion of dietetic- led low FODMAP education. An 
earlier study with a median follow- up period of 16 months 
reported that 57% and 29% of IBS patients had a partial and 
full response to the low FODMAP diet, respectively.34 These 
reported levels of satisfaction are less than the more recent 
findings of Nawawi et al.,36 who demonstrated that 76% of 
patients were satisfied with the improvements in their symp-
toms at 12 months. Their study analysed data from 30 pa-
tients at long- term follow- up compared to the 211 patients in 
the present study. Nawawi et al.36 also had patients complete 
the long- term follow- up questionnaire in clinic during their 
final follow- up appointment, whereas the present study used 
postal questionnaires for long- term data collection. These 
differences in study design may contribute to variations in 
the observed results.

The present study reported after following dietetic ad-
vice, all individual gastrointestinal symptoms, apart from 
heartburn and acid regurgitation, significantly improved 
in the long term, although there were differences between 
lower and upper gastrointestinal symptoms. Lower gastro-
intestinal symptoms were the most commonly reported at 
baseline, with over 60% of patients reporting moderate or 
severe abdominal pain, bloating or excess wind, and these 
symptoms reduced by approximately half in the long term. 
Although less common, upper gastrointestinal symptoms, 
including heartburn and acid regurgitation, had a frequency 
of 13%, suggesting that, although they are seldom included 
in diagnostic criteria for IBS, they are still symptoms that are 
reported by IBS patients. Despite a significant improvement 
in these symptoms at short- term follow- up, changes at the 
long- term follow did not remain significant for these upper 

gastrointestinal symptoms. These findings are consistent 
with existing long- term studies.34– 36.

Stool consistency significantly improved in the present 
study at long- term follow- up (abnormal 77% vs. 53%), and 
this is in keeping with findings of both O’Keeffe et al.35 and 
Maagaard et al.34 Stool frequency also improved in the pres-
ent study and was deemed statistically significant, concur-
ring with O’Keeffe et al.35 These findings, along with the 
significant reduction in urgency to open bowels and incom-
plete evacuation, suggest that dietary interventions may pro-
duce lasting improvements in bowel habits in IBS patients. 
With a large proportion of patients stating that issues with 
bowel habits have the most detrimental impact on their daily 
lives, effective therapeutic options addressing this area may 
to lead to the most significant improvements in the quality 
of life of IBS patients.

We also showed that reported healthcare usage was 
significantly reduced in IBS patients in the period after 
receiving dietary advice. Both GP and gastroenterologist 
appointments decreased significantly after dietary inter-
vention. This reduction may be explained by the symp-
tom improvements; however, further work is required to 
compare healthcare utilisation in IBS patients who do and 
do not receive dietetic advice. Dietetic intervention may 
have the potential to reduce secondary care input and as-
sociated healthcare costs in the case of younger patients 
(<45 years of age) by providing a therapeutic treatment op-
tion to a population who do not generally need secondary 
care investigations to exclude alarming pathology, prior to 
their IBS diagnosis. With the average age of the studied 
cohort being 54 years, it may be argued that the potential 
cost savings from reduced secondary care on a diagnostic 
basis is limited. However, in this cohort of patients, effec-
tive dietetic- led interventions have the potential to reduce 
secondary care input by stopping the revolving door effect 
of poor symptoms management leading to repeated sec-
ondary care referrals and investigations. Almost half the 
cohort (49%) reported having had at least one investigation 
in the year prior to initial dietetic input; however, clinical 
experience suggests that, if we had looked at the number 
of investigations over the last 15 years, this number would 
have significantly increased, and included repeated inves-
tigations. Patients often reported in clinic having suffered 
with IBS symptoms for many years and, as a result of a 
lack of effective treatment options, they had repeatedly 
visited their GP and had repeated referrals to secondary 
care over many years. Therefore, there is the potential to 
reduce healthcare usage in all age groups by offering effec-
tive dietetic treatments.

Additionally, as a result of the number of patients re-
porting having visited their GP and gastroenterologist 
on numerous occasions before seeing the dietitian, the 
question is raised of whether earlier referral to a dietitian 
could have resulted in further reductions in healthcare 
usage. Having the delivery of dietary treatments based 
in primary care, rather than secondary care, is essential 
for optimising potential cost savings. If GPs have access 
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to dietitians offering effective dietary treatment options 
within a primary care setting, this could reduce the num-
ber of referrals to secondary care and referrals for unnec-
essary expensive investigations.

Patients included in this service evaluation would 
have been encouraged to implement first- line dietary 
approaches, as recommended by the British Dietetic 
Association,14 before being referred onto the specialist 
dietetic clinic. Because these interventions were deliv-
ered in the patient's GP practice or by another part of the 
community dietetic service, data on changes in symptoms 
following such advice were not available for this service 
evaluation. Because studies have shown that traditional 
first- line dietary approaches for IBS can be effective in re-
ducing IBS symptoms40,41 and are less restrictive, future 
studies should include an analysis of these types of dietary 
interventions. The most frequently used dietary interven-
tion in this service evaluation was a low FODMAP diet 
in isolation or combined with another dietary restriction. 
Only a few other diets were used, including a gluten- free 
diet and other single dietary restrictions. However, the 
comparison of low FODMAP with ‘other’ diets showed no 
significant differences in symptom improvements from 
baseline to long- term follow- up. Patients on both dietary 
approaches improved equally well, suggesting that diets 
such as gluten- free and other dietary exclusions may de-
liver long- term symptom improvements, and a dietitian 
has the appropriate skills to make the assessment and rec-
ommend the most appropriate dietary intervention. The 
mechanisms for how the low FODMAP diet leads to symp-
tom improvements include reductions in small intestinal 
water volume and colonic gas production.42 However, fur-
ther studies including randomised control trials (RCTs), 
are required to assess the mechanisms for the other diets 
used in clinical practice, along with the long- term implica-
tions and safety, before the diets can be included in formal 
guidelines.

It may be that the improvements seen in patients fol-
lowing alternative diets (not low FODMAP) were a result 
of the diets being effective treatments for alternative di-
agnoses, rather than an effective treatment for IBS. IBS is 
difficult to diagnose because of the vague symptoms; thus, 
this diagnosis may not always be accurate. Undiagnosed 
coeliac disease, non- coeliac gluten sensitivity and gastro-
intestinal food allergy all present with symptom profiles 
similar to those for IBS. Further research is needed to 
explore this area; however, this real- life service evalua-
tion supports the view that a ‘one- size fits all’ approach 
to dietary treatment of patients who present with IBS is 
not appropriate. Dietitians, especially those with expertise 
in gastroenterology, can play an essential role in the ap-
propriate assessment and effective delivery of the dietary 
treatment options for IBS patients.

The main limitation of the present study is that, because it 
was an observational service evaluation, it is not possible to 
draw clear conclusions on the cause and effect relationship, 
between symptoms improvement and healthcare usage, and 

dietetic- led dietary intervention. Other factors, including 
stress levels, management strategies to help manage emo-
tions, other dietary changes, and the use of prebiotics and 
probiotics, were not reported in the present study, and may 
have all played a role in the changes reported at long- term 
follow- up. Additionally, with approximately half of the pa-
tients using medication for their gut symptoms at baseline 
and long- term follow- up, we cannot exclude medication as 
playing a role in improvements seen. Accordingly, further 
RCTs are needed that explore benefits of dietary treatments 
on IBS management, which also take into account these other 
factors. Other limitations to the present study include the 
increased risk of non- response bias associated with a postal 
questionnaire design because those patients who decided 
not to respond to the questionnaire at long- term follow- up 
may differ from those who did. Questionnaire designs also 
increase the risk of recall bias, which can lead to a deviation 
from true results. In the present study, we included patients 
who were referred for IBS, although we did not apply strict 
ROME IV criteria for inclusion. This was because, in real- life 
clinical practice, patients often report a wide range of vari-
able gut symptoms and bowel habits, which can potentially 
benefit from dietary interventions. Another limitation of the 
present study is that we did not assess adherence to dietary 
interventions. Nawawi et al.36 demonstrated stricter adher-
ence to a diet resulted in greater symptom improvements; as-
sessment of adherence would provide a greater clarification 
on the size of impact of the dietary interventions.

In conclusion, our service evaluation has demonstrated 
that IBS patients who received dietary interventions, deliv-
ered by specialist gastroenterology dietitians in primary care, 
reported long- term reductions in gastrointestinal symptom 
severity and improvements in bowel habits. Healthcare 
usage following dietetic intervention was also reduced, indi-
cating the potential for cost savings by including dietetic- led 
dietary interventions in the management pathways for IBS 
patients. However, further RCTs are needed to explore the 
cause and effect relationship of dietetic- led interventions on 
IBS management and healthcare usage.
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I N TRODUC TION

Household food insecurity in high- income economies has 
serious public health consequences,1 and the number of 
households affected in countries such as the USA, Canada, 

Australia is a growing concern.2 In the UK, food insecurity 
is substantial and growing3 with levels being among the 
worst in Europe.3 Despite being one of the world's highest 
ranked economies,4 an estimated 3.4  million people live 
in UK households where at least one person is moderately 
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Abstract
Background: Food insecurity in UK households is a substantial and growing con-
cern. The present study identified those at risk of food insecurity and explored the 
relationship between food security and fruit and vegetable consumption.
Methods: Data were examined from the Food and You survey (2016) for a large rep-
resentative sample (n = 3118) living in England, Wales and Northern Ireland. A ‘Food 
Security Score’ and a ‘Food Changes Score’ (relating to financially driven changes to 
food habits) were compiled and relationships with fruit and vegetable consumption 
were examined.
Results: The prevalence of marginal, low and very low food security was 12.6%, 5.4% 
and 2.8%, respectively. Significant correlations were observed between food secu-
rity and fruit and vegetable consumption. Food security and food changes, indepen-
dently, were significant predictors for fruit and vegetable consumption. With every 
unit increment in the Food Security Score (i.e., more food insecure), an 11% decrease 
in the odds of being a high fruit and vegetable consumer was evident. Likewise, the 
odds of being a high fruit and vegetable consumer decreases by 5% with every incre-
ment in the financially driven Food Changes Score.
Conclusions: A notable proportion (more than one- fifth) experienced marginal, low 
or very low food security. Food insecurity and financially driven food changes were 
accompanied by decreases in the odds of being a high fruit and vegetable consumer. 
Findings underline the potential consequences of food insecurity, and point to fur-
ther work aiming to examine other dietary implications, as well as strategies to miti-
gate against food insecurity and its detriment.
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diet, food insecurity, food security, fruit, fruit and vegetable consumption, vegetables
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or severely food insecure.5 This is according to the United 
Nations Food and Agriculture Organisation (FAO) Voices 
of the Hungry project, based on relatively small samples of 
1000 people,6 and also potentially under representative of 
the highly vulnerable groups. Food insecurity has been re-
ported to be linked to poverty associated with austerity and 
welfare changes.7

Central to food security are issues such as food avail-
ability, accessibility and affordability.8 Moreover, food 
security encompasses the ‘physical, social and economic 
access to sufficient, safe and nutritious food’ to meet an 
individual's ‘dietary needs and food preferences for an ac-
tive and healthy life’.9 Conversely, food insecurity has been 
defined as a ‘household- level economic and social condi-
tion of limited or uncertain access to adequate food’10 and 
limited or uncertain ‘availability of nutritionally adequate 
and safe foods’ or limited or uncertain ‘ability to acquire 
acceptable foods in socially acceptable ways’.11 Largely 
associated with socio- economic status, factors such as 
household income, working status, education, social net-
work and capital have been found to be relevant to food 
insecurity.12 Income, specifically, is an inf luential predic-
tor for food security, and a UK study revealed receipt of 
means- tested benefits and perception of financial inse-
curity to be critical to food insecurity.13 In every region 
of the world, women are slightly more likely than men to 
be food insecure,14 and differences in food provision and 
preparation roles, as well as dietary intake [e.g., fruit and 
vegetable (FV) consumption15,16], are also apparent.

There have been calls to ascertain levels of food security 
in the UK and identify those most at risk.17 Likewise, a new 
national initiative to measure food insecurity has been wel-
comed by social advocacy groups.18 Both reflect increasing 
concerns, particularly regarding the growing numbers af-
fected and the subsequent impact on public health and dis-
ease prevention.

Food security influences individuals’ diets, and studies 
have examined associations between food insecurity and 
diet quality.19– 21 Notably, US research has suggested that, 
independent of poverty and socio- demographic differences, 
food- insecure individuals have poorer quality diets than 
food- secure adults.19 Furthermore, food- insecure adults 
reportedly use food sources differently; analysis of the US 
National Health and Nutrition Examination Survey data in-
dicated that the dietary quality of foods sourced from gro-
cery stores was higher in the highly food secure individuals.22

Food security influences food choice. Accessibility to 
nutritious foods is central to food security and, likewise, is 
a pre- requisite to an adequate diet. Poor diet has been im-
plicated in the global disease and mortality burden, and the 
need to improve diets has been highlighted.23 Chief risk fac-
tors are diets high in sodium and those low in fruit, vegeta-
bles, whole grains, nuts and seeds, and omega- 3 fatty acids, 
with each of these factors accounting for at least 2% of deaths 
globally.23 Furthermore, the relevance of FV consumption 
to an adequate diet and food- based dietary guidelines in-
ternationally is established.24 Therefore, the present study 

aimed to identify subgroups of the population that may be 
considered more at risk with respect to food security, as well 
as to explore the relationship between food security and FV 
consumption.

M ETHODS

The present study used data from the Food and You survey, 
a biennial cross- sectional survey administered by the Food 
Standards Agency. The Food and You survey focusses on 
the UK population's self- reported food- related behaviours, 
attitudes and knowledge.25 Using a random probability 
cross- sectional design, a representative sample from all in-
cluded countries (England, Wales and Northern Ireland) is 
obtained, with data collected via face- to- face interviews with 
a trained interviewer.26 Further details on the methodology, 
including the sample design and sampling frame, are avail-
able elsewhere.26 In 2016, for the first time, the Food and You 
survey included items on food security.25 Cognitive testing 
techniques were used to check respondents’ understanding 
and ability to select response options and the sensitivity of 
questions, before the full questionnaire was piloted; fur-
ther details are available.26,27 The presented study used data 
from this wave in 2016.28 The data relate to a representative 
sample (n = 3118) aged ≥ 16 years, recruited with an overall 
response rate of 52.6%.26 The Government Social Research 
guidelines were adhered to, including participants’ informed 
consent (for participants under the age of 18 years, consent 
from the legal guardian/parent was obtained); ethical ap-
proval for the data collection was obtained from NatCen in-
ternal Research Ethics Committee29 (NatCen 2019, personal 
communication).

Ten items from a validated measure of food security, in-
cluded in the survey, were used in the presented study; these 
corresponded to the US Adult Food Security Survey Module 
developed by the US Department of Agriculture (USDA).30– 32 
These items revolved around food- related behaviours and/or 
experiences related to difficulties in meeting food needs30,31 
(Table 1). In the study, these data were used to compile a Food 
Security Score (range: 0– 10) on the basis of the Adult Food 
Security Scale.32 The score corresponded to a measure of the 
severity of food insecurity30 where a higher score indicated 
a lower food security. Cronbach's alpha coefficient was cal-
culated and showed good internal consistency (0.86), which 
corresponded well with coefficients from other studies using 
the USDA measure for food security.33 The original data-
set also categorised respondents according to USDA food se-
curity status, that is, high, marginal, low and very low food 
security. High food security status reflects households with 
no difficulties or anxiety accessing adequate food, whereas 
marginal food security status households experience diffi-
culties at times or anxiety (but overall, the quality, variety 
and quantity are not substantially affected). Low food secu-
rity households decrease the quality, variety and desirability 
of food consumed, at the same time maintaining the overall 
quantity and normal eating patterns. In very low food secure 
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households, the eating patterns of at least one member of the 
household was disrupted with reduced intake.25,34

A further eleven items in the survey related to respon-
dents’ changes based on finances (Table 1). For the present 
study, these were deemed less ‘severe’ and used to compile 
the Food Changes Score, which ranged from 0 to 11, with a 
lower score reflecting fewer changes made. Cronbach's alpha 
coefficient for the food changes scale was 0.83, showing good 
internal consistency. Also in this study, a food changes status 
was compiled, with cases banded into four categories (i.e., 
no, few, some and many food changes made).

Fruit and vegetable consumption was established with 
three items: How often do you eat raw fruit? How often do 
you eat raw vegetables, including salad? How often do you 
eat cooked vegetables? The response options ranged from ‘at 
least once a day’ to ‘never’. Responses for these items were 
combined to provide a FV score, with a higher FV score cor-
responding to more frequent consumption. Internal scale 

reliability was assessed using mean inter- item correlation 
(because there were three component items), which was 
calculated at 0.30, within the optimal range of 0.2– 0.4.35 
Respondents were categorised based on their FV scores (i.e., 
never/rarely, sometimes, often and regularly consumes FV).

The dataset was analysed using SPSS, version 21 (IBM 
Corp.). Weighting was applied accordingly (further details 
are available elsewhere25), and descriptive analysis un-
dertaken, with a focus on levels of food security and food 
changes by key demographic variables. Kendall's correlation 
tests, a nonparametric measure of the strength of the rela-
tionship between two ordinal variables, were conducted to 
examine scores. To examine the relationship between age 
and also gender and food security status, food changes sta-
tus and FV consumption, chi- squared tests of independence 
were undertaken. A logistic regression model was developed 
to examine the relationship between Food Security Score 
and Food Changes Scores and FV consumption (dichoto-
mised to high and low). The model was adjusted for gender, 
age, household income, education, working status and coun-
try. p < 0.05 was considered statistically significant.

R E SU LTS

Food security status and financially driven changes varied 
across demographic characteristics, Figure 1 and Table 2. 
The sample comprised 3118 participants (51.2% women); 
one- third of participants were 35– 54  years (33.4%), and 
three- fifths (60.6%) were in work, with 22% being retired. 
Almost one- third had a degree/diploma in higher education 
as their highest attained qualification (32.1%).

Most (79.2%) were in the category of high food security; 
the remainder experienced marginal (12.6%), low (5.4%) and 
very low food security (2.8%). Food security status was as-
sociated with gender (χ2 = 16.41, df = 3, n = 3118, p < 0.001, 
φc = 0.07); more men (80.9%) were highly food secure com-
pared to women (77.7%) and more women had a low and very 
low food security status. Interestingly, when considering 
only respondents with responsibility for all or most of the 
food preparation/cooking and food/grocery shopping (most 
of whom were women), then this association did not hold. 
There were significant associations between these responsi-
bilities and gender (food preparation/cooking φc = 0.41; food/
grocery shopping φc = 0.38); the odds of being responsible 
for all or most of the food preparation/cooking for women 
was 4.70 times that of men; the equivalent for food/grocery 
shopping for women was 4.64 times that of men.

The most food secure age group was ≥ 75 years, with the 
least secure being the youngest (16– 24 years). Here, low and 
very low food security accounted for 9.2% and 6.3%, respec-
tively, of the youngest respondents; furthermore, one- fifth 
fell in the marginal food security band (21.2%). A general 
pattern of increasing food security with age was observed; 
food security status and age had a significant association 
but with a small effect size (χ2 = 174.04, df = 18, n = 3115, 
p < 0.0001, φc = 0.14). A greater proportion of unemployed 

T A B L E  1  Items relating to food security and financially driven food 
changes

Food security

‘I/We worried whether my/our food would run out before I/we got 
money to buy more’

Was that often true, sometimes true, or never true for you/your 
household in the last 12 months?

‘The food that I/we bought just didn't last, and I/we didn't have money 
to get more’

Was that often true, sometimes true, or never true for you/your 
household in the last 12 months?

‘I/We couldn't afford to eat balanced meals’
Was that often true, sometimes true, or never true for you/your 

household in the last 12 months?
In the last 12 months, since last (name of current month), did you or 

other adults in your household ever cut the size of your meals or 
skip meals because there wasn't enough money for food? (if yes) How 
often did this happen –  almost every month, some months but not 
every month, or in only 1 or 2 months?

In the last 12 months, did you ever eat less than you felt you should 
because there wasn't enough money for food?

In the last 12 months, were you ever hungry but didn't eat because there 
wasn't enough money for food?

In the last 12 months, did you lose weight because there wasn't enough 
money for food?

In the last 12 months, did you or other adults in your household ever 
not eat for a whole day because there wasn't enough money for 
food? (if yes) How often did this happen— almost every month, some 
months but not every month, or in only 1 or 2 months?

Financially driven food changes

Have you made any of these changes in the last 12 months for financial 
reasons?

Eaten at home more
Cooked at home more
Eaten fewer takeaways
Eaten out less
Made packed lunches more
Bought items that were on special offer more
Changed the places you buy food for cheaper alternatives
Changed the food you buy to cheaper alternatives
Prepared food that could be kept as leftovers more
Kept leftovers for longer before eating
Eaten food past its use- by date more
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respondents had very low (19.8%) or low food security 
(15.1%) compared to other groups. The retired were the 
most food secure (91.5% with high food security status). 
The percentage of highly food secure individuals increases 
with household income. Households with the highest in-
come were overwhelmingly in the highly food secure status 
(90.7%); in contrast, only 59.6% of those with an income less 
than £10,399 were highly food secure, and 14.5% were cate-
gorised as very low food secure.

When considering financially driven changes, more 
than two- fifths of respondents reported at least one change; 
for example, bought items that were on special offer more 
(20.3%) and changed the place to buy food for cheaper al-
ternatives (17.6%). More women (48.8%) than men (37.7%) 

reported at least one change, and a significant association 
(with a small effect size) was observed (χ2 =  39.09, df  =  1, 
n = 3118, p < 0.0001, φ = 0.11). Likewise, more women (than 
men) reported any individual change (Figure 2); the associ-
ations between each change (except for eaten out less) and 
gender were significant (small effect sizes). When restricting 
the sample to only those with main responsibility for all or 
most of the food/grocery shopping and food preparation/
cooking, the association between gender and reporting at 
least one change remained significant and weak (χ2 = 14.04, 
df = 1, n = 1310, p < 0.0005, φ = 0.10). Interestingly however, 
the association did not hold for four changes: eaten food past 
its use- by date more, kept leftovers for longer before eating, 
changed the places you buy food for cheaper alternatives and 

F I G U R E  1  Food security status and financially driven changes: distribution (%) by gender and age
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made packed lunches more. For all changes, an association 
between age and reporting financially driven changes was 
observed; with the largest effects being observed for ‘no 
changes’ (χ2 = 327.92, df = 6, n = 3113, p < 0.0001, φc = 0.33) 
where most 16– 24  year olds (58.1%) and 25– 34  year olds 
(60.6%) reported at least one change compared to a minority 
of those aged 75 years or more (13.1%) and 65– 74 year olds 
(21.1%).

Gender was associated with FV consumption (χ2 = 146.42, 
df = 3, n = 3119, p < 0.0001, φc = 0.22) and more than one- half 
of women (52.6%) were regular consumers of FV compared 
to less than one- third of men (31.7%). FV consumption 
was also associated with age (χ2 = 115.19, df = 18, n = 3114, 
p < 0.0001, φc = 0.11); one- half of 65– 74 year olds were regu-
lar consumers of FV (50.7%) compared to less than one- third 
of 16– 24 year olds (30.8%).

Kendall's correlation tests revealed a significant but weak 
negative correlation (τ  =  −0.116, p  <  0.0001) between food 
security (higher Food Security Score corresponds to lower 
food security) and FV consumption (FV score), and between 
food changes (higher Food Changes Score corresponds to 
more changes) and FV consumption (FV score; τ = −0.043, 
p < 0.005). There was a significant association between food 
security status and FV consumption (χ2  =  91.07, df  =  9, 
n = 3118, p < 0.0001, φc = 0.10). More individuals of a higher 
food security status were in the highest consumers of FV 
compared to those of a lower food security status. Likewise, 
a significant association between food changes status and 
FV consumption was observed (χ2 = 50.28, df = 9, n = 3119, 
p < 0.0001, φc = 0.07). Effect sizes for both these associations 
are small.

The logistic regression model developed to examine 
the relationship between Food Security and Food Changes 

Scores with FV consumption as the dependent variable (di-
chotomised to high and low) was statistically significant 
(χ2 = 345.01, df = 23, n = 2452, p < 0.0001) and able to dif-
ferentiate between those who reported a higher and a lower 
frequency for FV consumption, correctly classifying 65.4% 
of cases and explaining 18.4% (Nagelkerke R2) of the vari-
ance in FV consumption. Food Security and Food Changes 
Scores, independently, were significant predictors (p < 0.001 
and p < 0.05, respectively) for FV consumption. When con-
trolling for age, gender, household income, working status, 
education and country, with every unit increment in the 
Food Security Score (i.e., less food secure), there was an 11% 
decrease [odds ratio (OR)  =  0.89; 95% confidence interval 
(CI) = 0.83– 0.95] in the odds of being a high FV consumer. 
Likewise, the odds of being a high FV consumer decreased 
by 5% (OR = 0.95; 95% CI = 0.91– 0.99) with every unit incre-
ment in the Food Changes Score.

Other variables contributed to FV consumption, most 
notably gender [women were almost three times as likely 
(OR = 2.88) to report having a higher FV consumption then 
men], age [individuals aged 65– 74  years being almost four 
times as likely (OR = 3.88) to report a high FV consumption 
compared to those aged 16– 24 years] and education [those 
with a degree/diploma in higher education or a higher/post-
graduate degree were more likely (OR = 1.77 and OR = 3.10, 
respectively) to report high FV consumption compared to 
those whose highest qualifications were GCSEs].

DISCUSSION

The present study examined food security and financially 
driven food changes in relation to FV consumption in a large 

F I G U R E  2  Financially driven changes as reported by men and women (% of men and women, separately)
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representative sample across England, Wales and Northern 
Ireland. Furthermore, the study demonstrated the relation-
ship between food security and FV consumption. The find-
ings revealed that, although most individuals were food 
secure, with no difficulty or anxiety around accessing ad-
equate food, the prevalence rates of marginal, low and very 
low food security were 12.6%, 5.4% and 2.8%, respectively. 
This outlines the extent and nature of food insecurity, and 
responds to calls aiming to identify those at most risk.17 It 
is interesting to consider these levels with reference to, for 
example, the prevalence of very low food security in the 
USA, at 4.3%.36 The prevalence rates in the presented study 
can also be compared with FAO data for the UK (measured 
on a different scale, the Food Insecurity Experience Scale), 
which indicated a 3- year average for 2017– 2019 of 5% at the 
moderate or severe level and 1.3% at the severe level for food 
insecurity.5

The present study also revealed a relationship between 
gender and both food security status and food changes sta-
tus, with more women experiencing low and very low food 
security, and making more financially driven food changes. 
This may be a reflection of women as the traditional gate-
keepers when it comes to food provision. In this represen-
tative sample, the odds of being responsible for all or most 
of the food preparation/cooking were more than four times 
higher for women than those for men; likewise, for all or 
most of the food/grocery shopping, the odds were more 
than four times higher for women than those for men. It 
may follow that women are more aware of levels of house-
hold food security by virtue of their responsibility for food 
provision. Interestingly, this argument is supported by the 
data, whereby food security and gender were no longer sig-
nificantly associated when the sample was restricted to those 
respondents with responsibility for food. This was less ap-
parent for financially driven food changes, where gender 
was still a significant variable for some changes. The role of 
gender in food security is critical; globally, women have been 
shown to have a higher probability of being food insecure 
compared to men.37 Furthermore, in the developed regions 
of the European Union, women are almost five percentage 
points more likely to experience food insecurity of some 
level than men.37

As well as gender, age was also important in consider-
ing those most at risk, with younger individuals being more 
likely to have lower food security status and also make more 
financially driven food changes. An inverse association be-
tween age and food insecurity has been reported previously 
in the USA38 and Australia.39

When examining food security and FV consumption, 
the more food insecure a person and the more changes to 
an individual's food habits because of financial reasons, the 
more likely they were to report a lower frequency of FV con-
sumption. For every unit increment in the Food Security 
Score (i.e., less food secure), there was an 11% decrease in the 
likelihood of reporting a higher FV consumption. The num-
ber of financially driven food changes was also associated 
with FV consumption, showing a 5% decrease in the odds of 

reporting a higher FV consumption for every unit increment 
in the Food Changes Score. This provides evidence that an 
individual's food security status can influence the frequency 
of consumption of certain foods, in support of literature on 
the adverse relationship between food insecurity and dietary 
patterns.40 Moreover, given the place of FV within dietary 
guidelines, and as a public health priority, then its relation-
ship with food security is pertinent.

Previous work from across the world has found an as-
sociation between food security and FV consumption.41– 44 
A US study of low- income pregnant women found that, as 
the food security decreased, fresh FV variety in the home 
declined, which was then associated with reduced FV con-
sumption.41 An analysis of the Korean National Health and 
Nutrition Examination Survey showed food insecurity to be 
associated with inadequate dietary intake, including lower 
FV consumption.42 Both studies measured food security 
based on the US Household Food Security Survey Module. 
A Brazilian study also adapted this module and found food 
insecurity to negatively affect FV consumption,43 alongside 
other work reporting food- insecure households to have a 
more monotonous diet, largely composed of high energy 
foods.45

In the present study, it is important to acknowledge the 
limitations, including the self- report nature of the data. 
Likewise, the relevance of social desirability and social ap-
proval bias in general dietary self- report is relevant, as is the 
possibility of under- reporting of food insecurity. The study's 
cross- sectional nature and the model specificity, in terms 
of the variables included, should be acknowledged (e.g., 
food skills and nutrition knowledge were not considered). 
Furthermore, it is important to recognise the complex nature 
of food habits and the interplay of other variables, not in-
cluded in the analysis. The Food Changes and FV scores are 
unique to this study, and should be considered in the context 
of the items, when comparing across studies. Furthermore, 
the FV score, based on three items, was at an individual level 
and incorporated raw fruit, raw/cooked vegetables and salad, 
but did not, for example, capture tinned fruit, and may have 
also been under- reported with respect to compound dishes.

This findings of the present study contribute to the mount-
ing evidence concerning the prevalence of food insecurity, 
and likewise inform the development of dedicated strategies 
and interventions to address household food security. Given 
the observed relevance of the food gatekeeper (i.e., the indi-
vidual with responsibility for most/all food), in addition to 
the greater risk of food insecurity in lower income house-
holds, as well as in those who are younger and unemployed, 
efforts should be targeted at those most relevant.

Other implications lie in the relationships observed be-
tween food security (also financially driven food changes) 
and FV consumption. With dietary risk factors being im-
plicated in the global burden of non- communicable dis-
ease and diets low in FV being specifically highlighted,23 
there is a need to establish and address the full implica-
tions of food security on the diet of those affected. Future 
studies focussing on wholegrains, fast food consumption 
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and dietary patterns would provide a better understanding 
of diet across food security status in the UK. Food insecu-
rity has been found to be associated with dietary outcomes 
for populations in US,19 Canada20 and France.21 Likewise, 
studies could provide an understanding of the complex-
ities of how compromised food security relates to lower 
FV consumption. This is critical to inform wider targeted 
strategies, and ref lects recommendations to consider food 
insecurity alongside hunger, malnutrition and obesity, 
given their shared causal factors.3 In this way, steps can be 
taken to ameliorate the dietary consequences on the indi-
viduals and households most affected.

CONCLUSIONS

Most of the population were considered to be in the cat-
egory of high food security; a notable proportion, how-
ever, experienced marginal (12.6%), low (5.4%) or very low 
food security (2.8%). Food insecurity, as well as financially 
driven food changes, were accompanied by decreases in 
the odds of being a high FV consumer. As the prevalence 
of food insecurity in the UK rises, and its implications on 
diets materialise, the calls to develop measures to address 
food insecurity become more urgent, and there is a need to 
incorporate food security within strategies aiming to im-
prove dietary practices. This ref lects recommendations to 
consider hunger, malnutrition and obesity alongside food 
insecurity. Given the mounting evidence of its pervasive 
nature and the existing health inequalities, there is an im-
perative to act in an attempt to limit the reach and conse-
quences of food insecurity.
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Abstract
Background: Childhood overweight and obesity have become significant public 
health challenges worldwide. The present study aimed to investigate whether car-
egivers’ feeding behaviour and children's eating behaviour were associated with the 
weight status of preschool children in China.
Methods: A cross- sectional questionnaire was administered to 912 caregivers of 
preschool children from April to July 2016. Caregivers’ feeding behaviours were as-
sessed by the Chinese Preschooler's Caregiver Feeding Behaviour Scale. Children's 
eating behaviours were evaluated using the Chinese Preschooler's Eating Behaviour 
Questionnaire. After controlling for demographic characteristics, multiple linear re-
gression and logistic regression analyses were performed to evaluate the relationship 
between caregivers’ feeding behaviour, children's eating behaviour and children's 
body mass index (BMI).
Results: The results showed that weight concerns on the part of caregivers (β = 0.53) 
and food responsiveness on the part of children (β = 0.93) were positively correlated 
with children's BMI, whereas caregivers’ responsibility for feeding (β = −0.68) and 
children's external eating (β = −0.53) were negatively correlated with BMI. Among 
caregiver feeding behaviours, weight concerns [odds ratio (OR)  =4.54, p  <  0.001] 
and behaviour- restricted feeding (OR  =0.29, p <  0.001) were positively correlated 
with children's BMI. A child's food responsiveness (OR =4.04, p < 0.001) was also 
positively correlated with his/her BMI, whereas the child's satiety responsiveness 
(OR =0.42, p < 0.001) and emotional eating habits (OR =0.56, p < 0.001) were nega-
tively correlated with overweight/obesity status.
Conclusions: Our study demonstrated that children's eating behaviour and caregiv-
ers’ feeding behaviour were associated with weight status among preschool children 
in China. Behaviour interventions on caregivers and their children may prevent or 
reduce weight problems in preschool children.

K E Y W O R D S
BMI, eating behaviour, feeding behaviour, overweight/obesity, preschool children
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I N TRODUC TION

Overweight and obesity have become serious public health 
challenges worldwide in recent years.1– 5 A systematic anal-
ysis reported that the rates of overweight/obesity in de-
veloping and developed countries were 13% and 24%, 
respectively, in 2013.4 The Nutrition and Chronic Diseases 
of Chinese Residents Report in 2015 showed that the prev-
alence of overweight and obesity in children <  6  years of 
age was 8.4% and 3.1%, respectively, and these rates are in-
creasing.2,6 Childhood overweight and obesity are closely 
related to the occurrence of chronic diseases such as hyper-
tension, diabetes and coronary heart disease3,5 and also have 
a negative association with mental health, intellectual and 
learning abilities, personality development and psychosocial 
well- being.1

Recent increases in the rates of childhood obesity and 
associated health risks have drawn the attention of scien-
tists.4,7– 9 Ek et al. 10 showed that the occurrence of overweight 
and obesity was closely correlated with both feeding prac-
tices and eating behaviours. Moreover, previous evidence 
showed that the age range of 3– 6 years is a critical period for 
the maturation of healthy eating behaviours and the preven-
tion of childhood obesity.11,12 At these ages, children begin 
to develop their eating habits,13 which are strongly affected 
by the caregivers’ feeding behaviour.11,12 Caregivers control 
children's food intake by establishing routines for when, what 
and how their children eat and drink, as well as how the food 
and drinks are served.14 Some studies have confirmed that 
inappropriate feeding practices lead to the development of 
unhealthy eating patterns in children, such as partial eclipse 
(having a preference for certain types of food), picky eaters 
(only eating food he/she likes without considering nutrition) 
and anorexia (lack or loss of appetite), resulting in increased 
rates of childhood overweight and obesity.15– 17 Although the 
caregiver's feeding behaviour plays an important role in the 
development of unhealthy eating patterns in children, other 
factors that may contribute to the changes in children's eat-
ing patterns and weight status should also be acknowledged. 
Preschool years (3– 6 years old) are a critical period for the 
prevention of childhood obesity.13,18,19 The identification of 
promising intervention strategies requires a thorough un-
derstanding of the modifiable factors contributing to over-
weight and obesity in children.

At present, most studies based on samples from 
European12,20 and North American populations21,22 report 
associations between caregivers’ feeding behaviour, chil-
dren's eating behaviour and body weight. It has been shown 
that food- related behaviours among caregivers and children 
vary greatly across cultures.19,23 The association among 
caregiver's feeding behaviour, children's eating behaviours 
and body weight may be different in China compared to 
other countries. The association of these factors has not been 
well studied in Chinese children of preschool age. Thus, the 
present study aims to investigate whether caregivers’ feed-
ing practices and children's eating behaviours are correlated 
with weight status in preschool children. Our results may 

support the development of early interventions for obesity 
prevention in children.

M ETHODS

Subjects

The experimental protocol was approved by the University 
Research Ethics Committee (16 November 2018) and all 
procedures were performed in accordance with the relevant 
regulations and guidelines. Written informed consent was 
obtained from all recruited caregivers prior to the study, and 
data were collected anonymously. In total, 912 preschool 
children (3– 6 years old) and their primary caregivers were 
recruited from five kindergartens in the urban and subur-
ban areas of Xi'an and Jinan City in China during the period 
from April to July 2016 using a stratified sampling method 
at each kindergarten. The primary caregiver was defined as 
the person who was responsible for the majority of care/feed-
ing (activity, diet, sleep, etc.), and had cared for the child for 
the longest time at home. This person could be the child's 
parent, grandparent or nanny. Each recruited caregiver pro-
vided their written informed consent before data were col-
lected. All data were collected anonymously.

The inclusion criteria were: (i) age 3– 6 years and (ii) care-
giver agreed to participate and answer the questionnaire. 
The exclusion criteria were: (i) children with a history of 
chronic disease (e.g., constipation, chronic gastritis, chronic 
diarrhea, toddler's diarrhea) that might have influenced 
his/her eating behaviour over the last two months and (ii) 
caregiver unwilling to participate in the study or unable to 
communicate.

Study instruments

Caregivers’ feeding behaviours were assessed using the 
Chinese Preschooler's Caregivers’ Feeding Behaviour Scale 
(CPCFBS).24 The CPCFBS comprises seven dimensions and 35 
items. Dimension 1 –  Responsibility Feeding reflects the feed-
ing behaviours caused by caregivers’ responsibility to maintain 
a healthy diet during feeding. Dimension 2 –  Weight Concerns 
evaluates the association between parental worry on children's 
weight and their daily feeding behaviours. Dimension 3 –  
Encourage Healthy Feeding describes behaviours that encour-
age healthy eating. Dimension 4 –  Content- Restricted Feeding 
and dimension 5 –  Behaviour- Restricted Feeding assesses the 
limits set by the caregiver on food composition and eating be-
haviours. Dimension 6 –  Forced Feeding measures the associa-
tion between mandatory feeding practices and the children's 
healthy eating behaviours. Dimension 7 –  Supervise Eating 
evaluates the association between caregiver monitoring and 
children's unhealthy eating patterns. Test– retest reliability was 
0.85 and Cronbach's α coefficient for the total scale was 0.91. 
The construct validity of the scale was evaluated by factor anal-
ysis. Our previous analysis of reliability and validity showed 
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that the seven dimensions of this scale explained 58.6% of total 
variance in caregivers’ feeding behaviour.24

Children's eating behaviours were evaluated with the 
Chinese Preschoolers’ Eating Behaviour Questionnaire 
(CPEBQ), which consists of seven dimensions and 38 
items.25 Dimension 1 –  Food Fussiness examines whether 
the child refuses food because of its taste, appearance, smell, 
or texture. Dimension 2 –  Food Responsiveness assesses the 
child's desire to eat. Dimension 3 –  Eating Habits detects un-
healthy eating habits, such as watching television or playing 
with toys while waiting a long time for meals. Dimension 
4 –  Satiety Responsiveness evaluates satiety sensitivity. 
Dimension 5 –  Exogenous Eating evaluates the child's re-
sponse to external factors that might affect his/her eating. 
Dimension 6 –  Emotional Eating assesses eating status 
when the child experiences negative emotions. Dimension 7 
–  Initiative Eating evaluates whether the child is able to eat 
independently. The CPEBQ has been shown to have good re-
liability and validity in Chinese children of preschool age.25 
The test– retest reliability was 0.72. The Cronbach's α coeffi-
cient for the entire scale was 0.92. The construct validity of 
the CPEBQ was evaluated by factor analysis. Our previous 
analysis of reliability and validity showed that the seven di-
mensions of this questionnaire explained 57.0% of the total 
variance in children's eating behaviour.25

The items in both scales evaluated feeding practices or 
eating behaviours that occurred over the 3 months leading 
up to the study. There were five options available for each 
item: never, rarely, sometimes, often and always, which were 
assigned scores of 1, 2, 3, 4 and 5, respectively. The average 
score for each dimension was calculated as the sum of the 
scores for each item divided by the number of items included 
in that dimension. Overall, higher scores indicated more en-
gaged eating or feeding behaviours.

Demographic data including caregivers’ age and edu-
cational level, total monthly household income, children's 
gender, children's age and the nature of the child– caregiver re-
lationship were also collected. The height and weight of both 
caregivers and children were measured by an investigator at 
the kindergarten with standardised anthropometric protocols. 
BMI was calculated as: BMI = weight (kg)/height (m2). All en-
rolled children were classified into four groups according to 
the BMI standards published by the Centre for Disease Control 
of China26: underweight (sex-  and age- specific BMI < 15th per-
centile), normal weight (sex-  and age- specific BMI between the 
15th and 85th percentiles), overweight (sex-  and age- specific 
BMI between the 85th and 95th percentiles) and obese (sex-  
and age- specific BMI >95th percentile). Caregivers were cat-
egorised into four groups: underweight (BMI <  20), normal 
weight (BMI between 20 and 24), overweight (BMI between 24 
and 28) and obese (BMI > 28).27The educational level of care-
givers was classified as junior high school or below, senior high 
school or college/university and above. The 25th percentile 
(P25), 50th percentile (P50) and 75th percentile (P75) values for 
scores on the CPCFBS and CPEBQ were calculated, and the 
scores of all dimensions in these two scales were converted into 
four grades, by quartile (P25, P50 and P75).

Investigation and quality control

Caregivers recruited from each kindergarten were congre-
gated in a single classroom. An investigator explained the 
aims and detailed requirements of the study to the caregiv-
ers. Then, the questionnaires were distributed to all caregiv-
ers. The completed questionnaires were collected by the 
investigator.

All of the questionnaires were administered by five pae-
diatricians who had at least 5  years of experience in pae-
diatric practice. All of the investigators were trained by 
paediatricians before the study to ensure that they fully 
understood the purpose, significance and requirements of 
the questionnaire, the meaning of all items in each sub-
scale, and the physical examination methods. All completed 
questionnaires were carefully reviewed by the primary in-
vestigator. If the questionnaire was not complete, telephone 
interviews were conducted to collect missing information. A 
database was established using EpiData, version 3.1 (EpiData 
Association). To ensure data accuracy, a logic error- check 
was performed and a double- entry mode was used.

Statistical analysis

Statistical analyses were performed using SPSS, version 21 
(IBM Corp.). p  <  0.05 was considered statistically signifi-
cant. Qualitative data are expressed as frequencies and per-
centages. Quantitative data are shown as the mean  ±  SD. 
Multiple linear stepwise regression was used to investigate 
the factors associated with abnormal BMI. Demographic 
characteristics and CPCFBS and CPEBQ scores were de-
fined as independent variables (X). The child's BMI was 
defined as the dependent variable (Y) (see Supporting infor-
mation, Appendix S1). Progressive advance logistic regres-
sion analysis was used to screen for factors associated with 
overweight/obesity in children. The demographic character-
istics and CPCFBS and CPEBQ scores in seven dimensions 
were defined as the independent variables (X). The child's 
weight status (overweight or obese) was defined as the de-
pendent variable (Y) (see Supporting information, Appendix 
S2). The inclusion criterion for the two regression analyses 
was p < 0.05. The rejection criterion was p > 0.10. The degree 
of interpretation of the independent variables in the model 
was determined by the model's determination coefficient, r2. 
The larger the value of r2, the better the model fit.

R E SU LTS

Characteristics of the children included in the 
study and their caregivers

Among 912 primary caregivers, valid questionnaires were 
collected from 768 participants (response rate  =  84.2%). 
The characteristics of the children and caregivers are 
shown in Table 1. The mean  ±  SD age of the recruited 
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children was 4.9  ±  0.9  years. Among them, 52.0% re-
sided in urban areas and 53.4% were boys. The majority 
of these children (66.8%) had normal weight. The rates 
of underweight, overweight and obesity among these 
children were 10.0%, 12.5% and 10.7%, respectively. The 
prevalence rates of underweight, overweight and obe-
sity were higher in children who lived in urban areas 

compared to those residing in rural areas (χ2  =  25.506, 
p  =  0.013). Gender differences were found in the weight 
status of children (χ2  =  15.595, p  <  0.001). Gender was 
a variable with an inf luence not only on weight obesity, 
which was more prevalent in the 3– 4- year- old age group, 
but also in those whose main caregiver was a grandparent 
(χ2 = 20.53, p < 0.001).

T A B L E  1  Demographic characteristics of the children and their caregivers

Group Total

Weight status of childrene (n = 768)

p

Underweighta Normal weightb Overweightc Obesityd 

(n = 77) (n = 513) (n = 96) (n = 82)

Urban/rural (%)

Urban 52.0 55.8 61.4 63.5 54.9 0.013

Rural 48.0 44.2 38.6 36.5 45.1

Child sex

Male 53.4 44.2 50.5 67.7 63.4 < 0.001

Female 46.6 55.8 49.5 32.3 36.6

Child age (years) (%)

3 31.5 23.4 29.0 40.6 64.6 < 0.001

4 33.5 26.0 36.7 21.9 26.9

> 5 35.0 50.6 34.3 37.5 8.5

Child– caregiver relationship (%)

Parent 76.2 85.7 77.6 77.1 57.3 < 0.001

Grandparent and others 23.8 14.3 22.4 22.9 42.7

Caregiver age (years) (%)

20– 29 11.5 18.2 11.3 8.3 9.8 0.005

30– 30 62.2 55.8 65.3 63.5 47.6

40– 49 7.4 13.0 5.9 8.3 10.9

> 50 18.9 13.0 17.5 19.8 31.7

Caregiver weight status (%)

Underweighte 8.7 15.6 7.6 5.2 13.4 0.028

Normal weightf 45.1 36.4 47.6 48.9 32.9

Overweightg 35.5 41.5 34.3 31.3 42.7

Obesityh 10.7 6.5 10.5 14.6 11.0

Caregiver education(%)

Junior high school or below 27.6 28.6 26.5 27.1 34.2 < 0.001

Senior high school 25.4 28.6 22.2 18.7 50.0

College/university or above 47.0 42.8 51.3 54.2 15.8

Family monthly income(%)

< $750 45.6 63.6 45.6 33.3 43.9 0.002

$750 to $1500 43.8 27.3 43.1 53.2 51.2

> $1500 10.7 9.1 11.3 13.5 4.9
aSex-  and age- specific body mass index (BMI) <15th percentile. 
bSex-  and age- specific BMI between the 15th and 85th percentiles. 
cSex-  and age- specific BMI between the 85th and 95th percentiles. 
dSex-  and age- specific BMI >95th percentile. 
eBMI < 18.5. 
fBMI between 18.5 and 24. 
gBMI between 24 and 28. 
hBMI > 28. 
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CPCFBS and CPEBQ scores

The mean scores on each dimension of the CPCFBS and 
CPEBQ are presented in Tables 2 and 3. For the CPCFBS, 
scores were highest on the Supervised Eating dimension, fol-
lowed by Responsibility Feeding and Encouraging Healthy 
Feeding. These results suggested that most caregivers per-
formed their responsibilities during the feeding process. For 
the CPEBQ, scores were highest on the Initiative Eating and 
External Eating dimensions.

Except for Forced Feeding (p < 0.05), average scores on 
various dimensions of the CPCFBS differed significantly 
among children with different weight. Scores on the Weight 
Concerns dimension increased in overweight/obese chil-
dren, whereas the results for Responsibility Feeding and 
Encouraging Healthy Feeding showed the opposite trend. 
For the CPEBQ, average scores on the Food Responsiveness, 
Food Fussiness, Eating Habits, Emotional Eating and 
Initiative Eating dimensions were significantly differ-
ent among children who differed in terms of weight status 
(p < 0.05). Scores on the Food Responsiveness, Eating Habits 
and Emotional Eating dimensions increased in association 
with weight gain.

Association among feeding behaviours, eating 
behaviours and children's BMI

The results of multivariate linear stepwise regression anal-
ysis using BMI as the dependent variable (Y), the demo-
graphic characteristics (children's gender, children's age, 
caregivers’ age, child– caregiver relationship, caregivers’ 
educational level, monthly household income) and scores on 
the CPCFBS and CPEBQ as independent variables (X) are 
shown in Table 4. According to Model 1, in which demo-
graphic characteristics were independent variables, the fac-
tors associated with abnormal BMI were the child's gender 
(β = 1.01), the child's age (β = −1.29), caregiver educational 
level (β = −1.45) and monthly household income (β = 0.72; 
F = 25.04, p < 0.001). The model determination coefficient r2 
was 0.371. In Model 2, the demographic characteristics and 
caregivers’ feeding behaviours were used as independent 
variables. The factors associated with BMI included child's 
gender (β = 1.07), child's age (β = −1.08), caregivers’ educa-
tional level (β = −1.11), monthly household income (β = 0.65), 
Responsibility for Feeding (β = −0.87) and Weight Concerns 
(β=0.69) on the CPCFBS (F = 24.46, p < 0.001). The model 
determination coefficient (r2) was 0.484. In Model 3, the 

T A B L E  2  Average scores on each dimension of the Chinese Preschooler's Caregivers’ Feeding Behaviour Scale in children, stratified by weight status

Behaviours Underweight Normal Overweight Obesity Total

Responsibility feeding (XRF) 4.00 ± 0.57 3.92 ± 0.67 3.72 ± 0.69a,b 3.47 ± 0.77a,b,c 3.85 ± 0.69

Weight concerns (XWEC) 1.73 ± 0.84b,c 2.12 ± 0.92a,c 2.49 ± 0.94a,b 2.56 ± 0.73a,b 2.17 ± 0.93

Encourage healthy feeding (XEHF) 3.90 ± 0.56c 3.87 ± 0.62c 3.63 ± 0.68a,b 3.36 ± 0.69a,b,c 3.79 ± 0.65

Content- restricted feeding (XCTRF) 3.50 ± 0.89 3.66 ± 0.81c 3.47 ± 0.86b 3.45 ± 0.68b 3.59 ± 0.81

Behaviour- restricted feeding (XBHRF) 3.63 ± 0.85 3.72 ± 0.75 3.50 ± 0.74b 3.31 ± 0.68a,b 3.64 ± 0.76

Forced feeding (XFOF) 3.40 ± 0.83 3.55 ± 0.83 3.43 ± 0.70 3.48 ± 0.65 3.51 ± 0.82

Supervise eating (XSE) 3.97 ± 0.82 3.99 ± 0.77 3.81 ± 0.79 3.63 ± 0.80a,b 3.92 ± 0.82
aP ≤ 0.05 vs. underweight. 
bP ≤ 0.05 vs. normal weight. 
cP ≤ 0.05 vs. overweight. 

T A B L E  3  Average scores on each dimension of the Chinese Preschoolers’ Eating Behaviour Questionnaire in children, stratified by weight status

Behaviours Underweight Normal Overweight Obesity Total

Food fussiness (XFF) 2.48 ± 0.55c 2.56 ± 0.55 2.68 ± 0.47a 2.69 ± 0.48a,b 2.58 ± 0.54

Food responsiveness (YFR) 2.20 ± 0.53b,c 2.38 ± 0.63a,c 2.53 ± 0.57a,b 2.77 ± 0.68a,b,c 2.43 ± 0.65

Eating habit (XEH) 2.29 ± 0.68c 2.37 ± 0.66c 2.54 ± 0.63a,b 2.71 ± 0.59a,b 2.42 ± 0.67

Satiety responsiveness (XSR) 2.69 ± 0.54 2.70 ± 0.53 2.67 ± 0.50 2.81 ± 0.53 2.71 ± 0.54

External eating (XEXE) 2.82 ± 0.64 2.95 ± 0.65 2.90 ± 0.67 2.87 ± 0.60 2.92 ± 0.65

Emotional eating (XEE) 1.80 ± 0.67 1.95 ± 0.75 2.28 ± 0.87a,b 2.47 ± 0.80a,b 2.03 ± 0.79

Initiative eating (XIE) 3.90 ± 0.75c 3.76 ± 0.68 3.64 ± 0.69a 3.50 ± 0.61a,b 3.73 ± 0.69
aP ≤ 0.05 vs. underweight. 
bP ≤ 0.05 vs. normal weight. 
cP ≤ 0.05 vs. overweight. 
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6 |   YUAN et al.

demographic characteristics, caregivers’ feeding behaviours 
and children's eating behaviours were used as independent 
variables. The results showed that the factors associated with 
BMI were child's gender (β = 1.06), child's age (β = −1.01), 
caregivers’ educational level (β = −1.12), monthly household 
income (β = 0.68), Responsibility for Feeding (β = −0.68) and 
Weight Concerns (β = 0.53) on the CPCFBS, as well as Food 
Responsiveness (β = 0.93) and External Eating (β = −0.53) 

on the CPEBQ (F  =  21.18, p  <  0.001). The model determi-
nation coefficient (r2) was 0.601. Moreover, BMI was higher 
among boys compared to girls (p ≤ 0.001). Family monthly 
income and scores on the Weight Concerns and Food 
Responsiveness dimensions were positively correlated with 
children's BMI (p < 0.05). Children's age, caregivers’ educa-
tional level, Responsibility for Feeding score on the CPCFBS 
and External Eating Behaviour in children were negatively 

T A B L E  4  The association between caregivers’ feeding behaviour, children's eating behaviour and children's body mass index

Model
Partial regression 
coefficient β

Standardised partial 
regression coefficient

95% CI

p value r2Lower limit Upper limit

Model 1 0.000 0.371

Child sex 1.01 0.12 1.02 1.57 0.001

Child age (years) −1.29 −0.30 −1.58 −1.01 0.000

Caregivers’ education

Senior high school 0.02 0.02 – – 0.579

College/university or above −1.45 −0.17 −2.03 −0.86 0.000

Family monthly income

$750 to $1500 0.72 0.09 0.02 0.12 0.019

> $1500 0.06 0.05 – – 0.148

Model 2 0.000 0.484

Child sex 1.07 0.13 1.02 1.61 0.000

Child age (years) −1.08 −0.25 −1.37 −0.79 0.000

Caregivers’ education

Senior high school 0.04 0.02 – – 0.36

College/university or above −1.11 −0.13 1.02 1.61 0.000

Family monthly income

$750 to $1500 0.65 0.12 0.02 0.17 0.042

> $1500 0.06 0.05 – – 0.148

RF −0.87 −0.14 −1.27 −0.47 0.000

WEC 0.69 0.15 0.39 0.99 0.001

Model 3 0.000 0.601

Child sex 1.06 0.27 1.05 1.60 0.000

Child age (years) −1.01 0.23 −1.31 −0.72 0.000

Caregivers’ education

Senior high school −0.05 0.07 – – 0.196

College/university or above −1.12 −0.13 −1.65 −0.58 0.000

Family monthly income

$750 to $1500 0.68 0.12 0.06 0.13 0.033

> $1500 0.08 0.11 – – 0.108

RF −0.68 −0.11 −1.08 −0.27 0.003

WEC 0.53 0.12 0.22 0.84 0.001

FR 0.93 0.15 1.04 1.41 0.000

EXE −0.53 −0.08 −0.97 −0.09 0.001

Note:: (1) Model 1 used demographic characteristics as independent variables; Model 2 used demographic characteristics and Chinese Preschooler's Caregivers’ Feeding 
Behaviour Scale scores as independent variables; Model 3 used demographic characteristics, Chinese Preschooler's Caregivers’ Feeding Behaviour Scale scores and Chinese 
Preschoolers’ Eating Behaviour Questionnaire scores as independent variables. (2) For classification variables, gender of the child, educational level of the caregiver and 
monthly family income were analysed based on ‘female’, ‘junior high school or below’ and ‘under $750’, respectively. (3) Data were analysed using the multivariate stepwise 
linear regression method.
Abbreviations: CI, confidence interval; FR, food responsiveness; EXE, external eating; RF, restricted feeding; WEC, weight concerns.
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CAREGIVERS’ FEEDING BEHAVIOUR, CHILDREN’S EATING BEHAVIOUR AND WEIGHT STATUS 
AMONG CHILDREN OF PRESCHOOL AGE IN CHINA

correlated with children's BMI (p < 0.05). A lower BMI was 
observed in younger children, in caregivers with higher 
educational levels and in subjects with higher scores on the 
Responsibility for Feeding and External Eating subscales.

Association among feeding behaviours, eating 
behaviours and children's weight status

In the binary logistic regression analysis, abnormal weight 
status (overweight/obesity) was used as the dependent 
variable (Y). The demographic characteristics (child gen-
der, age, caregiver age, relationship with child, caregiver 
education, family monthly total income) and scores on 
the CPCFBS and CPEBQ were independent variables (X) 
(Table 5). According to Model 1, in which demographic 
characteristics were the independent variables, the fac-
tors associated with overweight/obesity included caregiv-
ers’ educational level [odds ratio (OR) = 0.49, p < 0.001], 
monthly family income (OR = 3.01, p < 0.001) and children's 
age (OR = 0.42, p < 0.001) (χ2 = 68.29, df = 6, p < 0.001). 
In Model 2, demographic characteristics and caregivers’ 
feeding behaviours were the independent variables. The 
factors associated with overweight/obesity were family 
monthly income (OR =  2.02, p  <  0.001), Responsibility 
for Feeding (OR =  0.44, p  <  0.001), Weight Concerns 
(OR  =  5.36, p  <  0.001), Behaviour- Restricted Feeding 
(OR = 0.53, p < 0.001) and Supervised Eating (OR = 0.52, 
p < 0.001) on the CPCFBS (χ2 = 218.76, df = 13, p < 0.001). 
According to Model 3, in which demographic characteris-
tics, caregivers’ feeding behaviours and children's eating 
behaviours were the independent variables, the factors as-
sociated with overweight/obesity were monthly family in-
come (OR = 1.76, p < 0.001), Weight Concerns (OR = 4.54, 
p  <  0.001), Behaviour- Restricted Feeding (OR  =  0.29, 
p < 0.001) on the CPCFBS, as well as Food Responsiveness 
(OR = 4.04, p < 0.001), Satiety Responsiveness (OR = 0.42, 
p < 0.001) and Emotional Eating (OR = 0.56, p < 0.001) on 
the CPEBQ (χ2  =  244.96, df =  17, p  <  0.001). The model 
determination coefficient (r2) was 0.666. Furthermore, 
family monthly income, as well as scores on the Weight 
Concerns, Behaviour- Restricted Feeding and Food 
Responsiveness dimensions, were positively correlated 
with overweight/obesity status in children (p < 0.05). The 
higher the score on a given dimension, the higher the risk 
for overweight/obesity in children. Scores on the Satiety 
Responsiveness and Emotional Eating subscales were 
negatively correlated with abnormal weight status in chil-
dren (p < 0.05). A higher likelihood of overweight/obesity 
was observed in participants with more monthly family 
income, with higher scores on the Weight Concerns and 
Behaviour- Restricted Feeding subscales on the CPCFBS, 
as well as higher scores on the Food Responsiveness sub-
scale on the CPEBQ. A higher likelihood of overweight/
obesity was also observed in participants with lower scores 
on the Satiety Responsiveness and Emotional Eating sub-
scale on the CPEBQ (p < 0.05).

DISCUSSION

The identification of factors associated with weight sta-
tus can optimise early intervention strategies to prevent 
childhood obesity. Recent studies have reported that de-
mographic characteristics, such as children's age,28 fam-
ily environment,29 caregivers’ feeding behaviour12,13,30– 33 
and children's eating behaviour,10 are closely related to 
children's weight status. Furthermore, parental feeding 
practices are partially responsible for the relationship be-
tween children's eating behaviours and their BMI. On the 
other hand, children's eating behaviours explain part of 
the association between parental feeding behaviours and 
children's BMI.13 Our multiple linear regression and bi-
nary logistic regression analyses consistently showed that 
children's weight status was associated with family demo-
graphic characteristics, children's eating behaviour and 
caregivers’ feeding behaviour.

Association between family demographic 
characteristics and weight in children

Nowicka et al.34 examined the psychometric properties of 
the Child Feeding Questionnaire (CFQ) and explored the 
relationship between parenting practices and children's 
weight status in Sweden.35 The results showed that chil-
dren's BMI and parents’ foreign origin had a direct impact 
on restriction, and the pressure to eat was also affected by 
parental educational level. In 2014, Moreira et al.29 con-
firmed the association between children's gender, chil-
dren's age, child– caregiver relationship, family economic 
status and weight in children by analysing the data col-
lected from the CFQ and the Overt and Covert Control 
Scale using linear regression analysis. They reported that 
family environment and maternal socio- economic fac-
tors were associated with the pressure to eat and perceived 
monitoring, whereas maternal health behavioural char-
acteristics were associated with restriction. Rodenburg 
et al.36 also found that socio- demographic variables, such 
as the child's ethnicity and the primary caregiver's edu-
cational level, were correlated with psychological control 
and the child's BMI. Using the Child Eating Behaviour 
Questionnaire (CEBQ), Alshammary et al.19 found that 
obesogenic eating behaviours were associated with excess 
weight in both children and parents.

In the present study, the linear regression model showed 
that a child's gender, his or her age, caregiver's educational 
level and monthly household income were the main factors 
associated with BMI in children. BMI was higher in boys 
than girls. Higher caregiver educational level was associated 
with lower BMI values in children. These findings indicate 
that Chinese caregivers with lower monthly household in-
comes and higher educational levels are more likely to be 
concerned about childhood obesity. Their feeding practices 
were not associated with high BMI, indicating that these be-
haviours may reduce the risk of childhood obesity.
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8 |   YUAN et al.

T A B L E  5  The association between caregivers’ feeding behaviour, children's eating behaviour, and children's overweight/obesity status

Model Regression coefficient β OR

OR 95% CI

p value r2Lower limit Upper limit

Model 1 0.000 0.314

Caregivers’ education 0.001

Junior high school or below – – – – – 

Senior high school −0.06 0.94 0.62 1.43 0.783

College/university or above −0.71 0.49 0.33 0.75 0.001

Family monthly income 0.000

≤ $750 – – – – – 

> $750 to ≤ $1500 1.10 3.01 2.09 4.33 0.001

> $1500 0.66 1.94 1.12 3.36 0.018

Child age (years) 0.000

3 – – – – – 

4 −0.62 0.54 0.37 0.77 0.001

5- 6 −0.86 0.42 0.29 0.61 0.000

Model 2 0.000 0.432

Family monthly income 0.001

≤ $750 – – – – – 

> $750 to ≤ $1500 0.71 2.02 1.42 2.89 0.000

> $1500 0.36 1.44 0.82 2.53 0.010

RF 0.005

< P25 – – – – – 

P25~ −0.42 0.65 0.40 1.07 0.092

P50~ −0.82 0.44 0.27 0.73 0.002

≥ P75 −0.89 0.41 0.23 0.72 0.002

WEC 0.000

< P25 – – – – – 

P25~ 0.57 1.71 1.01 3.12 0.048

P50~ 1.68 5.36 3.30 8.72 0.000

≥ P75 2.15 8.54 4.69 15.54 0.000

BHRF 0.001

< P25 – – – – – 

P25 −0.57 0.95 0.57 1.55 0.023

P50 −0.63 0.53 0.33 0.86 0.010

≥ P75 −0.98 0.38 0.22 0.64 0.000

SE 0.041

< P25 – – – – – 

P25 −0.28 0.76 0.48 1.19 0.228

P50 −0.65 0.52 0.29 0.93 0.027

≥ P75 0.13 1.14 0.65 1.99 0.042

Model 3 0.000 0.666

Family monthly income 0.012

≤ $750 – – – – – 

> $750 to ≤ $1500 0.56 1.76 1.21 2.56 0.003

> $1500 0.24 1.28 0.70 2.31 0.023

(Continues)
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The association between caregivers’ feeding 
behaviour and weight in children

Childhood overweight/obesity has become a common 
concern in recent years. However, Branch et al.21 found 
that concerns were rarely translated into healthier fam-
ily meal characteristics or feeding behaviours. Maternal 
concerns alone may not be sufficient to motivate ac-
tions to reduce the risks of childhood obesity. In 2010, 
Webber et al.20 used the CFQ to confirm the impact of 
maternal perceptions and concerns on the weight status 
of their children. Also, Ma et al.37 developed a Young 
Child Feeding Questionnaire for 18- month- old infants 
and young children. The results obtained with use of 
this questionnaire showed that parental concerns about 

infant weight were positively correlated with BMI- for- 
age z- scores (β = 0.293, p = 0.029). Consistently, we found 
that caregivers’ concerns about children's weight status 
during feeding led to increased BMI, suggesting that 
these feeding behaviours may increase risk for childhood 
obesity.

In 2012, Cheah et al.38 conducted a CFQ survey on 
Chinese and Korean caregivers of children (3– 8 years of age) 
in the USA. The results demonstrated the impact of feed-
ing responsibility on a child's weight.38 It was found that 
caregivers’ feeding responsibility correlated negatively with 
overweight/obesity in children. The stronger the caregiver's 
sense of responsibility, the higher the chance that he/she 
would have healthy feeding behaviours, which may decrease 
a child's BMI and reduce the risk of obesity.

Model Regression coefficient β OR

OR 95% CI

p value r2Lower limit Upper limit

WEC 0.000

< P25 – – – – – 

P25 0.61 1.84 1.03 3.29 0.040

P50 1.51 4.54 2.73 7.55 0.000

≥ P75 1.79 5.97 3.20 11.12 0.000

BHRF 0.000

< P25 – – – – – 

P25 −0.20 0.98 0.58 1.64 0.039

P50 −0.71 0.49 0.31 0.78 0.003

≥ P75 −1.25 0.29 0.17 0.47 0.000

FR 0.000

< P25 – – – – – 

P25 0.14 1.15 0.72 1.82 0.559

P50 1.39 4.04 2.05 7.97 0.000

≥ P75 1.52 1.69 1.02 2.81 0.044

SR 0.025

< P25 – – – – – 

P25 −0.37 0.69 0.44 1.07 0.099

P50 −0.53 0.59 0.36 0.97 0.036

≥ P75 −0.88 0.42 0.23 0.76 0.004

EE 0.000

< P25 – – – – – 

P25 −0.58 0.56 0.34 0.91 0.019

P50 −0.18 1.19 2.04 0.69 0.014

≥ P75 −0.65 1.91 3.62 1.01 0.048

Note:: (1) Model 1 used demographic characteristics as independent variables; Model 2 used demographic characteristics and Chinese Preschooler's Caregivers’ Feeding 
Behaviour Scale scores as independent variables; Model 3 used demographic characteristics, as well as Chinese Preschooler's Caregivers’ Feeding Behaviour Scale scores and 
Chinese Preschoolers’ Eating Behaviour Questionnaire scores, as independent variables. (2) For classification variables, child's age, caregiver's level of education, and family 
monthly income were analysed based on ‘3– 4 years old’, ‘junior high school or below’ and ‘under $750’, respectively. (3) Data were analysed by logistic regression.
Abbreviations: BHRF, behaviour- restricted feeding; CI, confidence interval; EE, emotional eating; FR, food responsiveness; EXE, external eating; OR, odds ratio; RF, 
restricted feeding; SE, supervise eating; SR, satiety responsiveness; WEC, weight concerns.

T A B L E  5  (Continued)
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10 |   YUAN et al.

Associations among caregivers’ feeding 
behaviour, children's eating behaviour and 
children's weight status

To organise various potentially overlapping constructs in 
the literature, Rodgers et al.18 conducted a principal compo-
nents analysis in a sample of 2- year- old children to clarify 
a set of core independent constructs representing maternal 
feeding styles. It was found that weight- based restriction, 
encouragement to eat, emotional feeding and restriction 
were positively correlated with the development of children's 
obesogenic eating behaviours, including food approach be-
haviours (such as good appetite and enjoyment of food), ten-
dency to overeat and emotional eating. Moreover, Sleddens 
et al.39 reported that the use of snacks as a reward may in-
crease the number of external factors related to eating for 
the child and also may affect the child's eating behaviours by 
increasing exposure to unhealthy snacks, leading to overeat-
ing and obesity in children. Therefore, parents were advised 
not to use food to regulate children's behaviour or mood, as 
well as to encourage children's interest and curiosity in tast-
ing different kinds of food. In the present study, the linear 
regression model showed a negative correlation between 
External Eating and BMI in children. The binary logistic re-
gression also showed that children's Emotional Eating was 
negatively correlated with the occurrence of overweight/
obesity, indicating that stimulate children's interest in tast-
ing and eating different foods may promote the development 
of healthy eating behaviours in children, thereby reducing 
children's weight and decreasing the risk of obesity.

Stunkard et al.40 used a three- factor dietary behaviour 
scale as a measurement tool and found that food response had 
a strong positive correlation with children's BMI. Wu et al.41 
used the Dutch version of the Adult Dietary Behavior Scale 
in 1171 middle school students and reached the same conclu-
sion. Jansen et al.13 performed a cross- sectional study using 
the CEBQ and CFQ and found that higher levels of parental 
restriction, children's food responsiveness and enjoyment of 
food were associated with higher BMI values, independent 
of measured confounders. Consistent with their findings, 
our results showed that children's responsiveness to food was 
positively correlated with excessive dietary intake, which may 
lead to an increase in BMI and a higher risk of obesity.

Viana et al.42 and Sleddens et al.43 used CEBQ to eval-
uate the dietary behaviour of a paediatric population 
(3– 13 years of age) in Portugal and another paediatric pop-
ulation (6– 7  years of age) in The Netherlands. The results 
showed a strong negative correlation between children's sa-
tiety response and their BMI. Jansen et al.13 also confirmed 
that children's fussiness, children's satiety responsiveness, 
and parents’ pressure to eat were negatively correlated with 
children's BMI. Our linear regression model did not incor-
porate Satiety Responsiveness. However, the binary logistic 
regression showed that children's Satiety Responsiveness had 
a significant negative correlation with overweight/obesity, 
indicating that children with greater satiety responsiveness 
had better capacity to regulate food consumption, which 

may prevent an excessive increase in BMI and reduce the in-
cidence of overweight/obesity.

Previous evidence has shown that not only insufficient pa-
rental control,44 but also parental over- control45 contribute 
to overweight/obesity in children because children are likely 
tempted to overeat in the obesogenic environment. Poor pa-
rental restriction46– 48 and monitoring46 of children's food 
intake were positively correlated with higher BMI values. 
Birch et al.49 reported that caregivers’ restriction of feeding 
may lead to unhealthy eating behaviours in children. Elford 
et al.50 used an adapted version of the CFQ to explore the 
impact of other key care providers on the weight and eating 
habits of children. The results showed that a controlling ma-
ternal child- feeding style (e.g., restriction of certain food, the 
use of pressure to eat) was associated with fussy eating, over-
consumption and abnormal weight. Conversely, a responsive 
child- feeding style, where children were encouraged to eat 
different kinds of food, encouraged to try new tastes and 
allowed to regulate their food intake, was associated with 
healthy eating styles and normal weight. Our results were 
not consistent with theirs. In the binary logistic regression 
model, Restriction Feeding was negatively correlated with 
the occurrence of overweight/obesity, indicating that a child 
had healthy eating behaviours when a caregiver restricted 
his/her food consumption, and thus the risk of overweight/
obesity was decreased.

We did not identify a relationship among caregiver feed-
ing behaviours (e.g., Content- Restricted Feeding, Forced 
Feeding, Supervised Eating), children's eating behaviours 
(e.g., Eating Habits, Initiative Eating) and children's BMI 
or overweight/obesity status. The influencing factors are 
complex because dietary culture and feeding habits vary 
among regions, ethnicities and family social environments. 
Another source of complexity is the diversity of caregivers’ 
feeding practices and children's eating behaviours.

Limitations

The present study had some limitations. First, the study 
participants may not have been representative of the en-
tire population of preschool children in China because we 
only recruited subjects from Jinan and Xi'an City. Second, 
the sample size was small. Third, the present study was lim-
ited by its cross- sectional design. Longitudinal studies are 
necessary to determine the direction of causality. Also, the 
information pertaining to children's eating behaviours was 
collected based on the subjective opinions of caregivers, 
which may have been confounded by reporting bias. Future 
investigations on other potential confounding factors will be 
needed.

CONCLUSIONS

In summary, the present study comprehensively evalu-
ates the relationships among demographic characteristics, 
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caregivers’ feeding behaviour, children's eating behaviour 
and children's weight status using regression analyses. 
Our results show that caregivers’ feeding behaviours and 
children's eating behaviours are associated with children's 
weight status and the occurrence of overweight/obesity in 
China, suggesting that the prevention of overweight/obe-
sity among children may require behavioural changes on 
the parts of both children and their caregivers. These find-
ings provide reference information for the development of 
healthy feeding habits and the optimisation of prevention 
and intervention strategies for the management of child-
hood obesity.
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Abstract
Background: Oral nutritional supplements (ONS) are commonly prescribed to pa-
tients with malnutrition. Dietitians have been suggested as preferred prescribers but 
generally lack ONS prescribing rights. How dietitians with prescribing rights experi-
ence their professional practice of prescribing ONS remains understudied. Thus, by 
exploring dietitians’ experiences of prescribing ONS, the present study aimed to ob-
tain a deeper understanding of specific aspects that are of importance for dietitians 
when providing a nutrition therapy including ONS.
Methods: Qualitative individual interviews were conducted with 13 dietitians pre-
scribing ONS to free- living adult outpatients with malnutrition or at nutritional risk 
in the hospital or primary care setting. Systematic text condensation was used for 
data analysis.
Results: Two main categories signifying important aspects were identified and la-
belled: ‘Shared tailoring of the ONS prescription’ and ‘Supporting and facilitating 
ONS use’. First, the dietitians described tailoring the ONS prescription together with 
the patient, having their acceptance as a prerequisite, and being flexible regarding 
products and amounts prescribed. Second, they described performing different com-
munication strategies and organising of practical issues (e.g., ONS delivery and sup-
port from others) to support and facilitate patients’ ONS usage.
Conclusions: The present study identifies patient involvement and the role of di-
etitians as behaviour change facilitators as two important aspects when dietitians 
prescribe ONS. These findings allow for dietitians’ ideals and strategies on how to 
prescribe ONS to be made more visible, which can inform both clinical practice and 
clinical trials for future improvements in nutrition therapy to address malnutrition.

K E Y W O R D S
behaviour change, dietitian, malnutrition, oral nutritional supplements, qualitative study
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I N TRODUC TION

Although prescribing oral nutritional supplements (ONS) is 
a common part of nutrition therapy for adult malnutrition, 
little is known about how dietitians experience the deliv-
ery of this intervention. ONS are medical nutrition prod-
ucts recommended to be added when food- based strategies 
are insufficient.1,2,3 Multi- nutrient liquid supplements are 
the most frequently used ONS, although they also exist in 
powder and pudding form.3 ONS prescriptions are similar 
to medical prescriptions because they are prescribed to pa-
tients, and are often dispensed by pharmacies and recom-
mended for use under medical supervision.4 However, ONS 
usage is often described as problematic, for example, as a 
result of the acceptance of taste, texture or volume, result-
ing in low compliance (or adherence).5,6,7,8 To optimise com-
pliance, it is recommended that the nutrition therapy with 
ONS be individually tailored and that patients’ preferences 
for type of supplement, flavours and manner of consump-
tion should be taken into account.9

Although dietitian support appears to be central when 
aiming for improvements in ONS prescribing appropri-
ateness,10 dietitians lack independent prescribing rights 
in many countries.11,12,13,14 Accordingly, other ONS pre-
scribing healthcare professionals have expressed a lack of 
confidence when prescribing ONS12 and in choosing the 
ONS that is most appropriate.15 One solution proposed by 
Irish general practitioners to better tackle malnutrition 
and ONS management was greater access to dietetic ser-
vice.12 In Sweden, dietitians, doctors and, in one out of 21 
regions, district nurses have prescribing rights for ONS 
to adult hospital outpatients and free- living patients in 
the community, although dietitians are generally respon-
sible for this task.16 An ONS prescription in this context 
involves both communicating a recommended intake of 
the specific food (here ONS) based on a nutritional assess-
ment,17 as well as conducting a subsidised distribution of 
ONS to the patient. This entails an autonomous dietitian- 
led process concerning ONS, which is not dependent on 
permission or involvement from other healthcare profes-
sionals. Because dietetic professionals are suggested as a 
solution to the challenge of prescribing ONS12 and as the 
best in making the choice of which supplement to use,14 
this Swedish setting is suitable for gaining more knowl-
edge on dietitians’ experiences from performing this task. 
Even though there are recommendations on how to de-
liver an appropriate ONS prescription (e.g., set desirable 
goals, tailor it individually, advice on food first strategies 
and monitor continuously),9,10 researchers scarcely report 
on important details of ONS interventions, thus making 
it difficult to replicate successful trials.18 Insights into 
important features of the dietetic professional practice 
of prescribing ONS would be valuable for characterising 
key aspects of a successful ONS prescription. Therefore, 
the present study focuses on dietitians’ experiences of the 
prescribing process following a decision that a patient 
qualifies for a subsidised prescription. Consequently, by 

exploring those experiences, we aim to obtain a deeper 
understanding of specific aspects that are of importance 
for dietitians when providing a nutrition therapy includ-
ing ONS.

M ETHODS

Study design

This is an explorative qualitative interview study focusing 
on dietitians’ experiences of the phenomenon of prescribing 
ONS. The study was inspired by phenomenological philoso-
phy in line with a study using Systematic Text Condensation 
(STC) as analysis procedure,19,20 and took on a pragmatic 
theoretical approach.19,21 Approval for the study was sought 
from the Swedish Ethical Review Authority (Reference No. 
2019- 01198) and informed consent was obtained from all 
participants.

Study participants and recruitment

Dietitians who regularly prescribed ONS to adult outpa-
tients and who worked in all clinical settings and regions 
of Sweden were invited to participate via the Swedish 
Association of Clinical Dietitians’ homepage, newsletter 
and Facebook group. Out of 1800 dietitians in Sweden,22 ap-
proximately 1300 are members of the association.23 To en-
sure a sufficient number of participants, in a second step of 
the recruitment process, managers of dietetic departments 
in geographical areas not yet covered were contacted and 
asked to spread the word about the study among their em-
ployees. This purposive sampling technique aimed to in-
clude dietitians with a broad range of experiences connected 
to prescribing ONS.21 In line with the concept of adequate 
information power, recruitment ceased when we found the 
interviewees’ descriptions to fulfil the aim of gaining new 
insights and understandings connected to the phenomena of 
prescribing ONS.24 Thirteen dietitians were recruited, and 
all were women with a mean ± SD age of 36 ± 12 years and 
had, on average, 10 ± 10 years of working experience. Seven 
dietitians worked in primary healthcare, providing nutrition 
therapy to a mixed group of patients, where the frail elderly 
were the main category being prescribed ONS. Six dietitians 
worked in hospitals, where some of them were specialised in 
one field of expertise such as oncology or gastroenterology, 
and others worked at smaller hospitals within a wide range 
of medical specialties. The dietitians are named as D1– D13 
in the results section. Seven out of 21 Swedish regions were 
represented by the dietitians and, in these regions, ONS pre-
scriptions were subsidised for patients with malnutrition or 
at nutritional risk. However, the degree of subvention (e.g., a 
patient fee of €0.5 per bottle or a three- level system of €30, 80 
or 140 per month depending on amount prescribed), prod-
uct selection and the delivery of the products were locally 
organised within each region.
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Data collection

The individual semi- structured interviews were conducted 
by the first investigator (ELi) between October 2019 and 
April 2020. Based on reviewed literature and the study aim, 
an interview guide was created (see Supporting information, 
Appendix S1) with open- ended questions concerning experi-
ences of prescribing ONS. The interview guide was tested in 
one pilot interview with a dietitian working in clinical prac-
tice; thereafter, minor changes were made. Each interview 
began by asking the dietitian to describe an ordinary day at 
work and continued by asking for a description of how she 
delivers ONS prescriptions in everyday practice. We aimed 
to capture areas regarding experiences of (i) the prescription 
occasion; (ii) the follow- up of a former prescription; (iii) pa-
tient usage of ONS and potential struggles faced; and, finally, 
(iv) the dietitians’ conceptualisation of ONS. Prompts and 
follow- up questions were used in order to capture in- depth 
descriptions of the participants’ experiences in everyday 
practice.25 The locations for the face- to- face interviews were 
meeting rooms at the dietitians’ work- places (n = 8), at restau-
rants (n = 2) and in the home environment (n = 2). One inter-
view was rescheduled as a telephone interview as a result of 
travel restrictions because of the spread of COVID- 19 during 
spring 2020. The interviews lasted from 39 to 68 min (mean of 
55 min) and were audio- recorded and transcribed verbatim.

Data analysis

Data analysis was conducted following STC, a procedure for 
thematic cross- case analysis19 and NVivo 11 Plus26 was used 
to organise the data. All four investigators were involved in 
the analysis in collaboration, with ELi carrying out the prin-
cipal coding of the material. The investigators are all regis-
tered dietitians, with experience in clinical practice. The first 
investigator (ELi) holds a clinical position at a university hos-
pital but is on leave of absence during the doctoral studies. 
The other three investigators hold academic employments 
(AA –  Ass Prof; ELö –  PhD; MN –  Prof Emer), conducting 

research and teaching within the field of nutrition and dietet-
ics. No relationships were established with the interviewees 
prior to commencement. However, because the dietetic work 
force is small in Sweden, the dietitians were more or less ac-
quainted with the research group. The STC analysis followed 
four steps. In the initial step (1), all four investigators read 
parts of the transcripts to gain a general impression of the 
material and agreed upon preliminary themes. In the second 
step (2), ELi identified meaning units representing descrip-
tions of prescribing ONS and sorted them into code groups. 
In line with STC guidelines, those selected meaning units 
were limited to ‘talk relevant for the study question’,19 p. 797). 
In the third step (3), subgroups were created and the content 
within each subgroup was further rewritten into a condensate 
by ELi. All four investigators discussed and agreed upon the 
code groups, subgroups and their labels continuously dur-
ing recurrent analysis meetings. Finally, (4) the condensates 
were used as starting points for synthesis and an analytical 
text. The analysis process was performed in an iterative mode: 
interviewing, transcribing and coding parts of the material in 
a mixed stepwise manner. In line with the phenomenological 
attitude and a data- driven study approach, our ambition was 
to bracket our preconceptions, as in phenomenology, refer-
ring to an intention to stay atheoretical and open minded, and 
to keep the dietitians’ voices in focus.20,21 In the latter phase 
of the analysis, we went back and forth between the dietitians’ 
descriptions and theory/literature, following an editing analy-
sis style.19,27 Themes, code groups, subgroups and final cat-
egories are presented in Table 1. After finishing the analysis 
process, aiming to deepen the understanding, the results were 
interpreted though the shared decision- making framework28 
and the model of the Behaviour Change Wheel.29 This elabo-
ration is covered in the Discussion.

R E SU LTS

The dietitians described food- based strategies as the base of 
the nutritional intervention for malnutrition, although ONS 
was often talked about as being more simple and achievable 

T A B L E  1  Analysis process according to Systematic Text Condensation steps 1– 419

Preliminary themesa  
(step 1) Code groups (step 2) Subgroups (step 3) Final categories (step 4)

Acceptance/taste If it doesn’t taste good, they won’t 
drink it

Acceptance as the biggest challenge Shared tailoring of the ONS 
prescriptionTo find a flavour that works

Navigating/‘dancing’ 
with the patient

The flexible ONS treatment The tailored intervention

The adjustable prescribed amount

Simple and effective To make them take it Facilitate ONS use –  navigating the welfare system Supporting and facilitating 
ONS useThe conversation as tool

Organisation and cost

Self- management

Abbreviations: ONS, oral nutritional supplement.
aThe Preliminary themes should be regarded as separated from the Code groups because each theme is not directly connected to one specific code group but rather worked 
out as a starting point when forming the code groups. 
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for many patients. The dietitians described a complex pro-
cess once they had decided that a person could benefit from 
and was qualified to have a prescription of ONS. Two final 
categories reflecting important aspects for the dietitians 
when prescribing ONS were identified and labelled as 
‘Shared tailoring of the ONS prescription’ and ‘Supporting 
and facilitating ONS use’. Additional illustrative quotes are 
provided in the Supporting information (Appendix S2).

Shared tailoring of the ONS prescription

Because patient acceptance and involvement, in combination 
with dietitian flexibility, were expressed as essential when pre-
scribing ONS, a picture of a shared tailoring process was iden-
tified. Patient acceptance was described as challenging and 
highlighted as the primary reason determining whether or not 
patients took their ONS. The sweetness or the metallic taste 
was recurrently addressed as the major taste obstacles. The di-
etitians described individuals’ preferences as very diverse.

Some of the patients are like “oh, it's so tasty, 
I could just eat those (ONS)”, while some say 
“this is the most disgusting thing I’ve ever 
tasted”. So, the patients’ views are very varied 

(D2, hospital)

For those patients accepting the taste of ONS, an uncompli-
cated and successful treatment was often described. If the pa-
tient did not like the taste of the ONS, the dietitians considered 
the prescription to be inappropriate. Therefore, all dietitians 
stressed the importance of letting the patient try out the sup-
plements before writing a prescription and arranged for test-
ing trials in different ways, depending on the context. For the 
dietitians, having patients who had problems with accepting 
ONS was challenging because it meant that an effective solu-
tion to the nutritional problem was not an option:

And the biggest challenge for us who have to 
prescribe or recommend it is that we hope 
they'll like it, that it works out. Otherwise, it 
won't work. So that's a major issue, and the big-
gest challenge to make it work is the acceptance 

(D12, hospital)

Several dietitians expressed that having an extensive variety 
of products available for prescription was helpful. The process 
of finding ‘the right’ (D10, primary healthcare) supplement that 
the patient liked and accepted was described as important and 
sometimes comprehensive. If the patient did not like any of the 
initial products tasted or if the preferences had changed, they 
could be offered more trials with other flavours. One dietitian 
who made home visits to elderly patients described the process 
of finding accepted products in the following way:

I find the order that I’ve made and ask if there's 
one that they have tasted that they prefer. And 

often, there are some (ONS) they haven't tasted 
and then we can try them out when I’m there. 
Then, I can also see how they react and what 
they think about it 

(D13, primary healthcare)

If a patient could not accept the optimal products as being 
suitable for a prescription, the dietitians described turning to 
less optimal ones in order to achieve at least a somewhat better 
nutritional status than before. Liquid milk- based supplements 
were generally described as the optimal ones, whereas products 
with less extensive nutrient profiles were presented as less op-
timal (e.g., juice- based supplements and fat- emulsions). Many 
dietitians also expressed the choice of a ready- made liquid sup-
plement as being more simple and hence more successful than 
powder supplements or supplements that required the patient 
to make an effort:

If they like one of them that I maybe wouldn't 
have chosen as a first choice, then it is still much 
better that they take the one they like, rather 
than the optimal one, because it's better than 
nothing. I think 

(D5, hospital)

Powders and stuff, it's pretty seldom I prescribe 
those since I think it isn't as effective or doesn't 
become as much in the end. It also takes a bit 
more effort for the patients to prepare something 
with this powder. Ready- made ONS is much eas-
ier. It's just to open the bottle and drink it 

(D3, primary healthcare)

The dietitians shared that, if the patient expressed resis-
tance towards being prescribed ONS, it was important to 
respect their choice. They endorsed having a collaborative rela-
tionship where other solutions were then negotiated. Although 
those were mainly food- based solutions, enteral and parenteral 
nutrition were also mentioned, primarily by hospital dietitians:

A lot of compromising with the patient. And of 
course, it should be on their, I am there for their 
sake. They shouldn't do anything for my sake, 
but you have to make deals with them. Yes, like, 
can you possibly eat and drink this, and then 
most of the times they usually agree to it 

(D13, primary healthcare)

The dietitians described the amount prescribed as flexi-
ble and adjustable. Having an authoritarian and informative 
consultation style was not viewed as desirable. Moreover, the 
dietitian's clinical judgement on the optimal ONS amount re-
quired was often adjusted according to the patient's wishes and 
his or her ability to drink it. For example, the decision about the 
amount prescribed could be initiated by asking the patient how 
many supplements he or she could manage per day, and the 
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   | 5DIETITIANS’ EXPERIENCES OF PRESCRIBING ONS

prescription could initially contain one per day even though the 
patient was evaluated as requiring three. At follow- up appoint-
ments, the prescribed amount was often changed based on ac-
ceptance and how many supplements the patient had consumed 
since the previous time. Also, body weight and total energy in-
take were important parts in deciding on continued amount. 
Another aspect of the flexible amount prescribed comprised 
reports about prescribing a range of ONS (e.g., 2– 3 per day in-
stead of a fixed amount). Arguments for this strategy were that 
the dietitians wanted to avoid making patients feel like they were 
forced to take ONS, to give patients freedom of choice and to 
support them in taking an active role in their nutrition therapy:

I usually say yes, you can drink between two 
or three per day, that's not a problem. So I don't 
know, maybe it confuses them, gets a bit grey but 
typically the patient says him or herself that yes, I 
can drink one per day, and then I say yes, then we 
have one per day and that's the prescription then 

(D8, hospital)

Some dietitians also mentioned educating patients on en-
ergy and nutrient contents of foods for them to be able to com-
pensate for missed meals with ONS on their own. Both patients 
with cancer undergoing oncological treatments and patients 
with inflammatory bowel disease with episodes of active dis-
ease were acknowledged as groups where this self- regulating 
strategy was applicable.

If you can't eat the whole dinner, for example, 
then you should take two ONS. If you can eat 
half a dinner and half a lunch, then it is two 
ONS together for those, and if they have better 
appetite then they have to drink less. It is hard 
for me to say exactly how many they should 
take during a day since there's a big variation 
from day to day. They have to feel that it's a re-
sponsibility they need to take 

(D5, hospital)

Even if the dietitians expressed being very flexible with the 
amount prescribed, they also mentioned using fixed amounts, 
especially when they perceived the patient would benefit from 
having a specific recommendation. For example, one dietitian 
highlighted the importance of a clear and fixed prescription 
when communicating with the homecare service. In addition, 
another dietitian working at a hospital described situations 
where doctors sometimes decided if the patient was to be pre-
scribed a complete ONS- based diet temporarily. The dietitian 
explained that these prescriptions were strict recommenda-
tions with no room for patient involvement.

Supporting and facilitating ONS use

The dietitians shared many experiences about supporting and 
facilitating ONS usage in the dialogue with patients and also 

by navigating external system entities such as payment level, 
ONS delivery and support from others. By informing, explain-
ing and motivating, the dietitians encouraged ONS use. For 
example, they stated that they informed patients about ONS 
benefits such as the high calorie content in a small volume and 
also on how to make ONS more palatable (e.g., by mixing it 
with different seasonings or serving them in a pleasant way). 
They also emphasised informing patients that ONS should 
not replace food but, instead, be used as an add- on. Having a 
well- informed patient, who understood the aim of ONS, was 
viewed as important for achieving patient compliance. Several 
dietitians pointed out that communicating a detailed prescrip-
tion beyond the amount, including time- frame and serving 
instructions such as ‘drink half the bottle in the afternoon and 
half the bottle before you go to bed’ (D2, hospital) achieved bet-
ter results than if it was left up to the patients to experiment for 
themselves. Another strategy for motivating ONS intake was 
to talk about ONS as medications to make patients take the 
prescription more seriously and improve compliance.

It feels as if our prescriptions aren't taken se-
riously. But then, if you say that this is like a 
medicine for you …, then I feel that they might 
take it a bit more seriously 

(D3, primary healthcare)

When the dietitians shared their experiences of price sub-
vention, delivery of the products and patient's dependency on 
the social system, a picture of the Swedish welfare system and 
its impact on ONS use appeared. Constantly navigating within 
this system, the dietitians described an active role in facilitat-
ing ONS use that often reached beyond the individual patient 
encounter. Price was perceived as central to patients and, as 
long as they accepted that the taste and the price was low, a 
great number of patients were described as finding an ONS 
prescription as being convenient. By contrast, dietitians per-
ceived that, when patients were in a bad economic situation or 
if there was an increase in the payment fee, then patients were 
reluctant to comply with the ONS prescription. The solution 
could be having no prescription at all or prescribing a lower 
amount than what was optimal. Some dietitians also described 
being tempted to bypass the payment rules (e.g., by not increas-
ing the fee even though they should).

I think it's a bit hard to have that power because 
it plays on our conscience when someone can't 
afford it. Then it's a question of conscience –  
should I help you or not, even though I’m not 
allowed to 

(D5, hospital)

Dietitians expressed that home- delivery of ONS was com-
mon and superior to having patients pick it up at the healthcare 
unit or at a pharmacy. The interviews reflected that dietitians 
had to be very involved regarding the delivery of ONS because 
this was a prerequisite for patients to drink it in the end. Even 
if the system of delivery was set by the region, dietitians could 
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facilitate for patients; for example, by choosing home- delivery 
instead of self- pickup, even though it was more expensive for 
the hospital or by letting patients call them if they could not 
manage to order a refill delivery by themselves.

For those who suffer from the most severe de-
mentia, I have put in a notification in my cal-
endar to order a delivery every month because 
it's no idea to even let them try. Then, I do it for 
them because then I know they'll drink it 

(D13, primary healthcare)

Treating patients with ONS who were dependent on oth-
ers (e.g., frail elderly with dementia or people with function 
disabilities) was described by one dietitian as ‘inducing an 
extra element of non- compliance’ (D12, hospital). Those situ-
ations meant that the dietitians had to inform and motivate 
home- care staff, personal assistants and family members to 
encourage them to serve ONS according to the prescription. In 
several interviews, the dietitians mentioned that the success of 
the ONS intake was often on the individuals surrounding the 
patient and how motivated they are when it comes to nutrition.

DISCUSSION

Shared tailoring and provision of support to facilitate ONS 
use are two important aspects when the interviewed di-
etitians prescribe ONS. The dietitians described having a 
very flexible approach towards the ONS prescription con-
tent, emphasising the importance of patient involvement. 
A patient- led and humanistic approach has previously been 
shown to be appreciated and perceived as helpful by patients 
in dietetic consultations.30,31 Individualising care, accord-
ing to the patients’ needs and desires, as well as redistribut-
ing power to the patient, have been identified as important 
parts of a patient- centred care approach within dietetics.32 
One strategy for redistributing power to the patient, an ideal 
emphasised by the dietitians in this study, is to implement 
shared decision- making. In 1997, Charles et al.28 presented 
four characteristics of shared decision- making, namely that 
(i) it involves two parties, the healthcare professional and the 
patient, and (ii) both parties take steps to participate in the 
decision- making process for the patient's care and treatment. 
Furthermore, shared decision- making implies that (iii) both 
parties share information [e.g., about treatment alternatives 
(healthcare professional) and illness narratives and values 
(patient)]. Finally, (iv) a decision is made, following both 
parties’ involvement and agreement.28 All these four steps 
were mentioned by the dietitians as important parts of the 
ONS prescription process. The ‘at least two- party prerequi-
site’ (i) and ‘that both parties should take steps to participate 
in the treatment decision’ (ii) are clearly evident in the de-
scriptions of the tailoring process. Moreover, the dietitians 
described how they shared information about alternative 
treatments when ONS was not an option and that patients 
shared views on the ONS acceptance and preferences for 

treatment alternatives (iii). Finally, a shared decision is made 
about prescribing ONS where ideally the patient is involved 
in selecting flavours/products and amount prescribed (iv).

This process of shared tailoring of the prescription and the 
highly individual preferences, as described by the dietitians, 
strengthens previous research on the value of having a wide 
ONS product selection from which to choose.9 Nonetheless, 
even if a person- centred care approach is desirable, this 
shared tailoring process might result in a prescribed amount 
that is lower than what is suggested as clinically beneficial 
such as at least 30 kcal day– 1 2,3 or 600 kcal day– 1.9 However, 
the dietitians expressed that they compensated for too low 
prescription amounts by, for example, intensifying their 
emphasis on food- based strategies. Similar to these results, 
in a literature review on nutritional interventions in older 
adults at risk of malnutrition, dietitian- combined nutri-
tional counselling with ONS was most effective followed by 
dietitian- delivered nutritional counselling alone and, lastly, 
ONS alone.33

Both result categories identified in this present study are 
closely connected to the discussion on compliance or ad-
herence to ONS and contribute by presenting strategies per-
ceived by dietitians as supportive for patients’ ONS use. As 
previously identified, both patients and dietitians found that 
counselling and support, beyond education, were important 
for improving adherence to the nutrition therapy.34,35 In the 
continuing discussion, we acknowledge the challenge faced 
by patients in initiating and continuing to drink ONS as a 
behaviour change problem. Thus, our findings will be dis-
cussed in relation to the Behaviour Change Wheel (BCW), 
which is a framework for characterising behaviour change 
interventions.29,36 In Figure 1, we have added our study find-
ings to the BCW framework and present examples of strate-
gies used by the dietitians to support the behaviour ‘to drink 
ONS’. In the red circle of the wheel, nine intervention func-
tions are presented suggesting that the dietetic strategies can 
be understood as affecting patient capability, opportunity 
and/or motivation, which enable behaviour change.29 Several 
strategies mentioned by the dietitians, such as referring to 
ONS as medicines and the benefit of using ready- made ONS 
instead of powdered ones, have been identified before.37,38 By 
use of the lens of the BCW framework, we obtain a deeper un-
derstanding of why those strategies might enable behaviour 
change. The outer grey circle of the wheel comprises seven 
policy categories, which are actions implemented by au-
thorities that support behaviour change.29 Policy categories 
often support the delivery of several intervention functions36 
and examples are shown in Figure 1. In the interviews, at 
least two of the policy categories were described as affecting 
patient's usage of ONS, namely fiscal measures and service 
provision. It is evident that the price subvention, as an ef-
fect of the Swedish tax system, was perceived as essential for 
the ONS therapy. The dietitians mostly described subven-
tion as a facilitator for ONS usage; however, they stated that 
some patients still found the products to be too expensive. 
In line with those results, the cost of ONS has previously 
been identified as a barrier to using this treatment strategy 
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for malnutrition39 and the generous subvention in Sweden 
probably widely affects how often ONS is prescribed as part 
of the nutrition therapy. Accordingly, the service provision 
of home delivery of ONS was identified by the dietitians as 
facilitating ONS usage. Some dietitians described how they 
impacted the extent of those policy categories; for example, 
choosing home- delivery instead of self- pickup. The remain-
ing policy categories (communication/marketing, guidelines, 
regulation, legislation and environmental/social planning) 
and non- exemplified intervention functions (restriction and 
coercion) were not discussed during the interviews but might 
be of relevance. The use of a data- driven approach rather 
than a deductive one21 can serve as an explanation as to why 
not all parts of the BCW model were represented in the data.

A potential consequence of all efforts made by the dieti-
tians when prescribing ONS might mean that a lot of time is 
spent on this task and that it is a high administration bur-
den. From this point of view, having prescriber rights might 
serve as a drawback, leading to reduced amount of patient 
consultations and expanded waiting lists. However, when 
quantifying time spent by a small sample of renal dietitians 
in the USA, a limited amount of time was spent on ONS pro-
tocols.40 This area is still unexplored and needs to be studied 
further.

Taken together, our findings identify the role of dietitians 
as a behaviour change facilitator and the importance of pa-
tient involvement as two important parts when providing an 

ONS prescription. Studies have identified the dietetic pro-
fessional as a solution to the challenging task of prescribing 
ONS,12,14 and this present study exemplifies dietitians’ views 
on how to prescribe ONS successfully. From their perspec-
tives, the ONS prescription in clinical practice is deeply 
intertwined with and flexibly adjusted, according to the 
patients’ preferences and overall food intake. Those results 
show that the ONS prescription is seen as one part of a nu-
tritional intervention, delivered from a person- centred care 
approach. This includes a combination of different compo-
nents (e.g., tailored ONS prescription, food- based strategies 
and behaviour change strategies) and these are based on a 
thorough nutritional assessment and are monitored thereaf-
ter. Accordingly, we suggest that this dietitian- led nutrition 
therapy should be considered as a more complex process than 
just to provide ONS bottles ‘as pills’ to patients. However, in 
clinical trials, fixed amounts of prescribed ONS are often 
used,7,41,42,43 and limited focus is placed on describing the 
components of ONS interventions,10,18 indicating a potential 
underestimation of the complexity of delivering a successful 
ONS therapy. Although it is not possible to conclude from 
the present study that dietitian- led prescribing improves 
patient outcomes, those results can provide a deeper un-
derstanding of the prescribing process when performed by 
a nutrition professional and hopefully inspire prescribers in 
clinical practice and future research on this topic. When de-
signing upcoming clinical trials with ONS, the intervention 

F I G U R E  1  Implementing the study findings of dietitians’ experiences of prescribing Oral Nutritional Supplements (ONS) with the Behaviour 
Change Wheel (BCW). Including the patient and the dietitian in the core of the wheel, together with the term ‘shared tailoring’, reflects the importance 
of a shared decision- making process in tailoring and prescribing ONS (or not). The original BCW figure was published by Michie et al.29 and is adapted 
with permission (licenced under CC BY 2.0). Modifications made: in the green hub of the wheel, we removed the different types of Capability (i.e., 
Psychological and Physical), Motivation (i.e., Automatic and Reflective) and Opportunity (i.e., Social and Physical) and added the patient, the dietitian, 
the shared tailoring term and the behaviour in focus for change. Furthermore, we have added numbers 1– 9 on the Intervention functions and Policy 
categories, which are also represented by examples found in the study findings
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needs to be carefully deliberated and described beyond the 
ONS products prescribed (e.g., brand name of ONS admin-
istered) into the procedure of prescribing (e.g., activities, 
processes, mode of delivery) and we suggest that the BCW 
framework is a helpful tool in this work.29

Strengths and limitations

All four investigators were involved in the analysis pro-
cess, identifying patterns and categories that enhance the 
credibility of the study.21 Performing the interviews face- 
to- face strengthens the findings because the dimension of 
communication through body language becomes included. 
Nevertheless, no triangulation of the data sources was 
made, and the inclusion of the patient perspective would 
have increased the validity.44 For example, a discrepancy 
has previously been identified between dietitians’ and older 
patients’ views on harmful effects of malnutrition.38 In 
the present study, we have described a dietitian- expressed 
ideal of patient involvement. However, we lack confirma-
tion from patient experiences, which we consider as vital 
for fully understanding aspects of person- centred care and 
shared decision- making. By contrast to the dietitians’ state-
ments in our study, the level of patient involvement in the 
diet- related decision- making was quite low in a previous 
study on patient- dietitian conversations,45 which further 
highlights the limitation of the missing patient perspective. 
Accordingly, an interviewer- effect must be considered, as 
well as the potential influence of having a dietitian, in her 
research- role, interviewing another dietitian about profes-
sional practice. This can affect what is revealed, and one 
risk is that the norm of prescribing ONS ‘appropriately’ 
might have been exaggerated. Interviewees are inclined to 
direct the interviewer's attention towards what they think 
he or she will understand instead of, for example, the com-
plexity of their experience.46 The Swedish welfare system 
and having the dietitian as the main professional prescrib-
ing ONS are context features that must be considered as 
affecting the transferability of the findings. However, in-
cluding dietitians from different settings and backgrounds 
with a broad range of experiences of prescribing ONS 
makes the findings more transferable compared to when 
the interviewees, for example, are recruited from one clini-
cal setting.

CONCLUSIONS

In the present study, providing a prescription of ONS can be 
understood as a sophisticated dietetic professional process, 
signified by shared tailoring and provision of support. The 
concept of shared decision- making together with behaviour 
change theory can help to explain the dietetic ONS prescrib-
ing process. The findings of our study allow for dietitians’ 
ideals and strategies on how to prescribe ONS to be made 
more visible, which can inform both clinical practice and 

clinical trials for future improvements in nutrition therapy 
aiming to address malnutrition.
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