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ABSTRACT
Purpose Primary care is the ideal setting to promote 
weight management, warranting innovative ways to 
support patients. This systematic review aimed to 
determine whether providing food to patients in primary 
care can help to reduce body weight.
Methods Four databases were searched for studies that 
aimed to elicit weight loss by directly providing foodstuffs 
and/or supplements to patients in primary care settings. 
Interventions with adults of any gender or race were 
included. Interventions that involved other components 
such as exercise classes or education sessions were 
excluded. The methodological quality of each study was 
appraised using the Effective Public Health Practice Project 
Quality Assessment Tool for Quantitative Studies.
Results Four heterogeneous studies met the eligibility 
criteria, representing 476 adults. Two studies used 
meal- replacement products but differed in length and 
intensity, another study provided green tea and vitamin E 
supplementation, and the final study provided vouchers for 
use at a farmers’ market hosted at a primary care clinic. 
Interventions ranged in length from 4 to 13 weeks. Three 
of the four studies observed weight loss in some form 
and all studies observed at least one other improvement 
in a health outcome such as waist circumference, blood 
pressure or fasting insulin levels.
Conclusions A small yet notable body of literature 
supports the concept of providing food to patients in 
primary care settings to support weight loss. Further, 
high- quality research is needed on the efficacy and cost- 
effectiveness of this approach to ultimately inform policy 
initiatives for primary care.

INTRODUCTION
Diet influences the aetiology of 7 of the 10 
most globally prevalent chronic conditions.1 
The avoidable negative impact of poor diet 
on excess body weight is also well recognised.2 
The WHO recommends all countries facilitate 
healthy eating through primary care settings, 
stating it is one of the ‘best buys’ for improving 
the health of societies and enabling people 
to live and age well.1 Patients highly value 
discussions about diet during consultations 
with primary health professionals,3–7 however, 
many health professions report significant 

barriers to providing nutrition care including 
insufficient nutrition knowledge, low nutri-
tion self- efficacy and competing priorities in 
consultations.8–10 Consequently, only one- 
third of patients remember ever discussing 
nutrition during consultations,9 warranting 
innovative strategies that enable and support 
patients to eat well and manage weight.

Novel approaches to supporting healthy 
eating in primary care have been trialled 
in many countries. In the USA, telephone 
counselling and mailed support material 
have shown a small positive effect on diet 
but only moderate sustainability.11 In the 
UK, a primary care referral to a 12- month 
behavioural weight management programme 
has shown both effectiveness and cost- 
effectiveness in reducing weight in obese 
patients, but is time- intensive for patients.12 
In South America, group nutrition educa-
tion sessions have been trialled to support 
large groups of patients simultaneously, but 
are challenged by the need for face- to- face 
schedules and limited clinical space.13 There 
is opportunity to continue to explore feasible 
and effective strategies to support healthy 
eating in primary care.14

Providing food directly to patients in 
primary care is one promising approach to 
weight management that has been underex-
plored. Providing foodstuffs such as portion- 
controlled meals to overweight and obese 
adults outside of healthcare settings has 
revealed both clinically significant weight loss 

What this paper adds

 ► Primary care interventions that involve food provi-
sion may support weight management in patients.

 ► Trialled interventions are diverse in length, intensity 
and approach.

 ► There is opportunity to further investigate the cost- 
effectiveness providing food to patients in primary 
care to support weight loss.
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and increased diet quality.15 However, it is unclear whether 
this approach can be implemented in primary care where 
pragmatic considerations are needed, for example, iden-
tifying suitable patients, sourcing and storing foodstuffs.16 
Thus, we undertook a systematic review to determine 
whether primary care interventions involving the provi-
sion of food can support weight loss and improvements 
in associated health outcomes.

METHODS
We undertook a systematic review following preferred 
reporting items for systematic reviews and meta- analyses 
guidelines.17 We registered the review with the PROS-
PERO database (CRD42020175508).

Search strategy
Peer- reviewed literature was searched in January 2020 
with guidance from an experienced health librarian. We 
searched the following databases: CINAHL, MEDLINE, 
Embase and SCOPUS. The complete search strategy for 
each database is included as an online supplemental 
appendix. We cross- matched reference lists to identify 
additional studies for consideration. We imported all 
search results into EndNote and Covidence for study 
selection.

Study selection criteria
Figure 1 outlines study selection. We developed selection 
criteria using the population, intervention, comparison, 
outcome format.17 We used the criteria to screen, in 
duplicate, the titles and abstracts of literature returned via 
database searching. After all duplicate and non- relevant 

studies were excluded, we retrieved the remaining articles 
for full- text review. If insufficient information was found 
in the abstract, we considered the study again at the full- 
text review stage. We resolved all discrepancies through 
regular discussion.

Study selection criteria included: (1) participants: 
ambulatory patients aged >18 years of any gender, 
ethnicity and body mass index (BMI) receiving care in a 
primary care setting. Studies with participants in hospital, 
schools, aged care or lab settings were excluded. (2) 
Intervention: any intervention that involved the exclusive 
provision of foods, ingredients, oral nutrition support 
or food vouchers to participants. Multifaceted interven-
tions that did not allow for the effect of food provision 
to be independently assessed were excluded (eg, food 
provision+exercise classes). (3) Comparison: baseline, 
usual care, no care or minimal care that does not involve 
intentional weight loss strategies or the provision of food. 
(4) Outcomes: studies that assessed change in weight 
were included. (5) Study design: articles were limited to 
published, original research studies including interven-
tion designs (randomised controlled trials (RCTs), non- 
randomised) and pre–post studies. We included review 
articles on similar topics to full- text stage to screen the 
original studies within each review.

Data extraction and synthesis
We developed a template for data extraction to collate 
information from included studies. Data extracted 
included study details, participant details, interven-
tion, outcome measures and key findings. Data were 
extracted by one researcher and checked by a second, 

Figure 1 Study selection flowchart.
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with discrepancies resolved through discussion. We only 
extracted data from applicable arms of studies. If studies 
reported SE or 95% CIs rather than SD, we calculated 
SD using the Cochrane Handbook- proposed method.18 
We deemed studies to have a positive overall outcome if 
a statistically significant reduction was reported for the 
weight outcome. A meta- analysis was not feasible due to 
the heterogeneity of included studies.

Study quality assessment
Quality assessment was conducted using the Effective 
Public Health Practice Project Quality Assessment Tool 
for Quantitative Studies.19 We selected this tool because 
it can assess validity of both randomised trial and pre–
post designs, it has documented content and construct 
validity, and moderate inter- rater reliability.20 The tool 
comprises five criteria which assess likelihood of selection 
bias, quality of study design, presence of confounding 
factors, validity and reliability of data collection, and with-
drawals or dropouts. The constructs are scored as ‘strong’, 
‘moderate’ or ‘weak’. Each study is rated as an overview 
of its construct scores: ‘strong’ for no weak constructs; 
‘moderate’ for one weak construct and ‘weak’ for two 
or more weak constructs. The tool considers interven-
tion integrity and appropriateness of statistical analysis, 
though these do not contribute to overall study rating.19 
The methodological quality of articles was appraised in 
duplicate and discrepancies resolved through discussion. 
Inter- rater agreement was assessed using Cohen’s kappa 
for construct scores within each study and across all 
included studies.

RESULTS
The study selection process is illustrated in figure 1. The 
initial database search identified 9140 articles. After 
duplicates were removed, we screened 8460 articles. The 
main reasons for excluding articles from further consid-
eration were not being a relevant intervention (n=72) 
(which included multifaceted interventions, interven-
tions not providing foodstuffs to participants and inter-
ventions not aiming to reduce weight by providing food); 
or not providing care in the primary care setting (n=51); 
or being cross- sectional in design without appropriate 
pre- measures and post- measures of weight (n=30). Four 
publications fulfilled the inclusion criteria.

Characteristics of included studies
Characteristics of the four included studies are outlined 
in table 1. Two of the studies were two- arm RCTs21 22 and 
two were pre–post studies.23 24 We excluded data from 
the control arm of one RCT because it was an ineligible 
comparison group.21 The intervention arm was there-
fore treated in this review as a pre–post study.21 Two of 
the studies were from the USA,21 23 one from the UK24 
and one from Israel.22 The studies collectively provided 
eligible baseline weight measures for 476 adults (range: 
n=2222 to n=33524). Dropout between baseline and 

follow- up ranged from 0%22 to 38%.24 Two studies only 
recruited overweight or obese participants21 24 and two 
studies did not consider BMI when screening for poten-
tial participants.22 23

Intervention description
One study provided participants with three sachets of 
green tea and a vitamin E supplement daily for 12 weeks,22 
taken in addition to the participants’ usual diet. Two 
studies examined the effectiveness of providing meal- 
replacement shakes to facilitate low- energy diets.21 24 Of 
these studies, one provided participants with three shakes 
per day for 30 days, replacing all meals with no extra food 
to be consumed.24 The second meal replacement study 
provided two shakes per day for 12 weeks (replacing two 
meals, and allowing participants to prepare and consume 
one meal each day) followed by one shake per day for 
a further 10 weeks (replacing one meal, allowing partic-
ipants to prepare and consume two meals each day).21 
The final study hosted a ‘farmers’ market’ at the primary 
care clinic for 13 weeks and provided participants with 
vouchers (US$10) to purchase fresh food for consump-
tion as part of their usual diet and requested partici-
pants complete a goals worksheet to guide programme 
participation.23

Results of individual studies
Table 2 outlines the baseline and follow- up weight data 
for each study as well as other relevant primary and 
secondary outcome measures.

Weight loss
Three of the four studies observed weight loss among 
participants. While some standard conversions could 
be made to align data where possible (eg, lbs to kg), all 
studies reported results using varied units and descrip-
tors, making comparisons challenging. In the RCT that 
provided green tea and vitamin E supplementation, both 
the intervention and control groups observed significant 
reductions in weight (intervention mean 76.8±10.3 kg at 
week 0 to mean 73.4±9.9 kg at week 12; p=0.004; control 
mean 76.2±7.6 kg at week 0 to mean 74.5±8.0 kg at week 
12; p=0.004), with no significant difference reported 
between groups.22 In the pre–post study where community 
pharmacists delivered a meal replacement programme, 
participants lost a significant amount of weight during 
the active phase (12 weeks) (mean loss −4.90±0.30 kg, 
p<0.0001).21 Using intention- to- treat (ITT) analysis, the 
average percentage loss was 5.98% of initial body weight 
across the first 12 weeks of the study.21 The second 
pre–post study that used a meal- replacement product 
reported a reduction in weight but failed to report if the 
weight loss was statistically significant.24 In this study, the 
average weight loss among trial completers was 6.6 kg with 
best results achieved by those participants who completed 
the 30- day trial and visited their doctor weekly (7.2 kg 
weight loss).24 In the farmers’ market study, no significant 
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change in body weight was reported between baseline 
and 13 weeks (p=0.45).23

Health outcomes
All studies reported secondary health outcomes. In the 
RCT that provided green tea and vitamin E supplemen-
tation, a significant decrease in fasting insulin levels 
was observed between baseline and week 12 for both 
groups (intervention −22.2±25.5%, p=0.016; control 
−25.2±28.5%, p=0.015).22 A reduction in fasting glucose 
(intervention −5.9±5.6%, p=0.005; control +4.9±9.0%, 
p>0.05) and waist circumference for both men and 
women (intervention men −3.8±3.4%, p=0.026; interven-
tion women −11.2±3.1%, p=0.005, respectively) was seen 
in the intervention group.22 Blood pressure, C reactive 
protein and serum lipids did not change throughout the 
study in either group or between groups.22 Dietary intakes 

(ie, macronutrient distribution, vitamin E intake, vitamin 
C intake and kilojoule intake) also did not change signifi-
cantly within or between groups.

In the pre–post study where community pharmacists 
delivered a meal replacement programme, improve-
ments were observed (but no statistical testing reported) 
at the end of 12 weeks (weight loss phase) and 22 weeks 
(weight maintenance phase) for waist circumference 
(−5.31 cm and −8.08 cm, respectively), systolic blood 
pressure (−5.91 mm Hg and −8.26 mm Hg) and diastolic 
blood pressure (−4.16 mm Hg and −5.97 mm Hg).21 No 
improvements were observed by the end of the study for 
triglyceride levels (−0.08 mg/dL and 0.00 mg/dL, respec-
tively), total cholesterol (−11.95 mg/dL and 4.74 mg/
dL, respectively), high- density lipoprotein choles-
terol (−0.19 mg/dL and 4.44 mg/dL, respectively) or 

Table 2 Results of included studies examining the effectiveness of providing food in primary care to reduce weight in 
patients, in order of recency

First author, 
year, country

Weight results
  

Significance
  

Other outcome measures

BP Blood lipids Waist circumference HbA1c

Bryce, 2017,23 
USA

Baseline:
208.3 lbs (94.68 kg)
Follow- up:
209.0 lbs (95 kg)
Percentage change: 
+0.3

No difference 
between baseline 
and follow- up 
observed (p>0.05)

No significant 
change from 
baseline to 
follow- up for SBP 
(p=0.70) or DBP 
(p=0.17)

NA NA Significant 
reduction in mean 
HbA1c from 
9.54% to 8.83% 
(t- score=3.54, 
p=0.001)

Narotzki, 2013,22 
Israel

Baseline:
INT: 76.8±10.3 kg
CON: 76.2±7.6 kg
Follow- up:
INT: 73.4±9.9 kg
CON: 74.5±8.0 kg
Percentage change:
INT: −4.4
CON: −2.2

No difference 
between groups 
at follow- up 
(p>0.05); both 
groups observed 
significant weight 
loss (INT mean 
−3.4 kg, p=0.004; 
CON mean 
−1.7 kg, p=0.004)

No significant 
difference 
between the 
groups at follow- 
up for SBP 
(p=0.409) or 
DBP (p=0.675); 
no significant 
changes within 
either group

No significant 
difference 
between groups 
at follow- up for 
TG (p=0.233),
LDL- C (p=0.98) or 
HDL- C (p=0.671); 
no significant 
changes within 
either group

No significant 
difference between 
groups at baseline or 
follow- up (p>0.05). 
INT men and women 
observed a significant 
reduction (men: 
−3.8±3.4%, p=0.026; 
women: −11.2±3.1%, 
p=0.005)

No significant 
difference between 
the groups at 
baseline or follow- 
up (p>0.05); no 
significant change 
within either group

Ahrens, 2003,21 
USA

Baseline:
81.9±11.1 kg
12 weeks:
77.0±10.2 kg
Percentage change:
−6

Mean change 
−4.9 kg, p<0.0001

Mean change 
12 weeks SBP 
−5.91 mm Hg 
(−4.56%),
DBP −4.16 mm 
Hg (−5.79%). 
Significance of 
changes NR

Mean change 12 
weeks TC −11.95 
mg/dL (−5.87%); 
TG −0.08 mg/
dL (−1.73%); 
LDL- C −8.86 mg/
dL (−7.08%); 
HDL- C −0.19 
mg/dL (−0.36%). 
Significance of 
changes NR

Mean change 12 
weeks −5.31 cm 
(−5.96%). 
Significance of 
change NR

NA

Isaacs, 1984,24 
UK

Baseline:
88.93±15.5 kg
Follow- up:
82.27±14.9 kg
Percentage change: 
−7.5

Significance of 
change NA

Those who 
completed the 
trial and had 
initial
DBP >90 mm 
Hg observed 
a significant 
reduction in mean 
BP (baseline 
158/101, follow- 
up 145/89, 
p<0.0001)

NA NA NA

BP, blood pressure; CON, control; DBP, diastolic blood pressure; HbA1c, glycated haemoglobin; HDL- C, high- density lipoprotein cholesterol; INT, 
intervention; LDL- C, low- density lipoprotein cholesterol; NA, not assessed; NR, not reported; SBP, systolic blood pressure; TC, total cholesterol; TG, 
triglycerides.



338 Ball L, et al. bmjnph 2021;4:e000195. doi:10.1136/bmjnph-2020-000195

 BMJ Nutrition, Prevention & Health

low- density lipoprotein cholesterol levels (−8.86 mg/dL 
and 1.15 mg/dL, respectively).21

The second pre–post study that used a meal- 
replacement product saw nearly two- thirds of the partic-
ipants with initially hypertension became normotensive 
(45 of the 73 patients with an initial diastolic blood pres-
sure recording above 90 mm Hg), but no other changes 
in health outcomes were assessed.24 In the farmers’ 
market study, a significant decrease in glycated haemo-
globin (HbA1c) was observed 3 months after the 13- week 
study period (mean 9.54% to mean 8.83%, t- score 3.54, 
p=0.001) but no significant changes were reported for 
systolic or diastolic blood pressure.23

Attrition and safety
Attrition and side effects varied between the studies. In 
the RCT that provided green tea and vitamin E supple-
mentation, compliance with green tea and vitamin E 
consumption was 93±8.3% and 95±5.6%, respectively. In 
the control group, the placebo supplement compliance 
was 94±6.6%. The level of vitamin E intake, 400 IU/day, 
was based on literature that less than 1000 IU/day is safe 
in healthy individuals.22 In the study that used community 
pharmacists to deliver a meal replacement programme, a 
dropout rate was reported for the total study rather than 
the arm that was included for review, as 23% for the active 
weight loss phase (two shakes per day), and a further 
19% during the weight maintenance phase (one shake 
per day).21 Major reasons reported for attrition were time 
constraints and loss to follow- up, while only two partic-
ipants reported intolerance to the meal- replacement 
shakes.21

The Modifast product used in the second pre–post 
study that used a meal replacement was rated on average 
‘tolerable’, but side effects, although, generally minor 
and transient, were reported by 110 participants (32.8%) 
and significantly affected their ability to complete the 
trial.24 Side effects were reported by 21.7% of those who 
completed the trial successfully, 30.7% of those who lapsed 
during the trial (26.3%, n=88) and 42.4% among those 
who did not complete the trial (25.3%, n=118).24 In the 
farmers’ market study, most participants (63.1%, n=41) 
attended the required four market visits and of these, 
84.6% (55 of 65) completed their health goals sheet and 
received a US$5 incentive voucher.23 No adverse events or 
concerns were reported for hosting the farmers’ market 
at the primary care clinic.23

Quality appraisal
Table 3 describes the methodological quality of each 
study. All studies were rated as ‘weak’.21–24 Common weak-
nesses related to blinding of participants and outcome 
assessors,21–24 use of non- validated tools for data collec-
tion or lack of data collection tool description,23 24 and 
potential selection bias.21–23 Most studies poorly described 
the intervention and steps taken to avoid contamina-
tion.21 22 24 While statistical methods appeared appropriate 
for all study designs, there was inconsistent reporting of Ta
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results within studies,21 24 poor descriptions of the study 
groups,21 23 24 and low use or poor application of ITT 
analysis.21 23 24 Agreement for overall study ratings was 
100%. Inter- rater reliability for assessment of constructs 
within studies was moderate to substantial (ĸ=0.44–0.72). 
Overall construct agreement was moderate (ĸ=0.58).

DISCUSSION
This review explored the concept of providing food to 
patients in primary care as a means of supporting weight 
loss. Primary care is regarded as an ideal setting to support 
healthy eating and weight management,1 but notable 
barriers often prevent health professionals addressing 
nutrition and weight during routine care.8–10 The body 
of literature on this topic is notably small, with only four 
studies eligible for this review.21–24 There is clear opportu-
nity for further research that advances the understanding 
gained from these four studies and ultimately inform 
policy initiatives for providing food to support weight loss 
and improvements in other health outcomes.

The use of meal replacements to initiate weight loss 
in overweight patients has potential in the general prac-
tice setting for patients who desire structured weight 
loss programmes. Some potentially relevant studies 
were not included in our review due to the heavy reli-
ance on education.25 26 Significant weight loss and other 
improvements in biomarkers of disease were observed 
for both meal replacement studies. Commercial meal- 
replacement products have been shown in one review 
to be a convenient, often low- cost means of supplying 
nutritionally dense, yet low- energy meal options, which 
when combined with low- fat self- selected meals, signifi-
cantly improves weight loss and provides a safe and effec-
tive method for maintaining that weight loss.27 While 
the review did not restrict studies to those conducted in 
primary care, a recognised challenge of incorporating 
meal replacements into usual care is low tolerance and 
acceptability.27 Further research is required to investigate 
the suitability and likely uptake of meal replacements in 
primary care clinics and the potential cost- effectiveness 
for reducing weight- related morbidity.

In the green tea and vitamin E supplement study, 
improved exercise capacity was followed by a signif-
icant reduction in body weight and fasting insulin 
levels in all participants.22 Even though both the inter-
vention and control groups lost weight in the trial, the 
small sample size means an effect may still be possible. 
Polyphenolic compounds present in green tea cate-
chins are thought to influence sympathetic nervous 
system activity, increasing energy expenditure and 
promoting the oxidation of fat, which may explain 
the weight loss.28 Additionally, caffeine which is natu-
rally present in green tea also influences sympathetic 
nervous system activity, and may act synergistically to 
increase energy expenditure and fat oxidation.28 29 In 
a recent systematic review of the effects of green tea 
with 1945 participants for 12–13 weeks, weight loss 

was small and statistically insignificant, and viewed by 
the authors as unlikely to be clinically important.29 
Further studies are required to investigate whether the 
positive outcomes may stem from green tea or vitamin 
E and the potential benefits and cost- effectiveness of 
green tea and vitamin E supplementation to initiate 
weight loss among overweight/obese patients in 
primary care.

Fruit and vegetable markets are currently being 
investigated in Australia as a novel approach to 
support fruit and vegetable consumption among disad-
vantaged populations and those affected by restric-
tions imposed from the coronavirus pandemic.30 
Although the Bryce et al study did not observe signif-
icant weight loss as a result of vouchers for a local 
farmers’ market being incorporated into routine 
care, a significant decrease in the HbA1C concentra-
tions was reported, suggesting that the intervention 
may have had overall benefits.23 However, a notable 
limitation is that the cost of implementing this inter-
vention and the sustainability of the intervention were 
not examined. While the study in this review did not 
actually measure change in food intake as a result of 
farmers’ market vouchers, the benefits of increased 
fruit and vegetable consumption from shopping at 
local farmers’ markets have been reported in other 
similar studies with specific populations such as low- 
income patients with type 2 diabetes.31 Modest finan-
cial vouchers provided to low- income adults in urban 
areas have been shown to be an effective incentive to 
shop at farmers’ markets.32 33 Financial hardship is 
recognised as one key reason for poor diets (ref).34 
Given these challenges, the findings of the farmers’ 
market study demonstrate the multifaceted poten-
tial benefit of a food prescription programme for 
disadvantaged populations to contribute to improved 
health outcomes. Future studies should investigate the 
impact of food provision on measures of food security, 
access and affordability as well as dietary quality and 
acceptability.

The acceptability and unintended consequences of 
providing food to patients in primary care warrant 
consideration. This review excluded studies that had 
an educational focus, which could provide an ethical 
barrier to providing foodstuffs. Future studies should 
clearly describe the components of interventions to 
better investigate the impact on outcome measures. 
Side effects such as constipation were apparent in one 
of the studies that used meal- replacement products,24 
but were monitored more carefully in the other.21 
However, patient dropout from the meal replacement 
study that used pharmacists was high: ranging 28% in 
the weight loss phase to 42% during weight mainte-
nance.21 High dropout is not uncommon in weight loss 
studies due to the challenge of behaviour change.35 
Attrition can be reduced through structured, planned 
meals that require little participant choice; though 
ironically, long term this may result in flavour fatigue 
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and dropout.36 High levels of dropout in weight loss 
studies highlight the need to employ appropriate ITT 
analyses, meaning dropouts are not excluded from 
final measures of effectiveness. Both studies in this 
review that used meal replacements employed ITT 
analyses for weight loss21 24 though also reported non- 
ITT analyses for weight loss,21 24 weight maintenance21 
and other health outcomes21 24 which reflects efficacy 
rather than effectiveness. Overall, a small yet notable 
body of literature supports the concept of providing 
food to patients in primary care settings to support 
weight loss. Further, high- quality research is needed 
on the efficacy and cost- effectiveness of this approach 
to ultimately inform policy initiatives for primary care.

Correction notice The article has been corrected since it was published online. 
One of the co- author's name was mispelled; Mari Sommerville is now ammended 
to Mari Somerville.
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