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Abstract
Post bariatric control of food intake is influenced by psychological and behavioral factors. We investigated dietary habits and
food intake during COVID-19 quarantine among recently operated patients. Patients were assessed for total and per meal energy
and macronutrient intake as well as frequency of food consumption per processing level. Patients were also classified according
to adherence to nutritional recommendations from our outpatient clinic. Main results are indicative of inappropriate nutritional
intake during COVID-19 quarantine in postoperative bariatric patients. We observed that many patients failed to meet the
recommended protein intake (89.2%) along a relatively high intake of ultra-processed foods (~1/4 of the diet). Our data
suggest the need for the implementation of strategies to extend nutritional care to at-risk patients during social distancing.
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It is well established that post-bariatric weight loss is mainly
due to the dietary and gastrointestinal hormonal (such as sati-
ety signals) adjustments imposed by surgery [1, 2]. However,
postoperative control of food intake is also influenced by psy-
chological and behavioral factors [3]. The outbreak of coro-
navirus disease 2019 (COVID-19) and social isolation mea-
sures taken worldwide to control the spread of the disease
have dramatically changed the way of life among patients
who underwent bariatric surgery, along with reduced access
to face-to-face patient care [4]. In this scenario, adhering to
postoperative dietary recommendations and maintaining ap-
propriate control over dietary intake may be challenging.

Considering these aspects, we investigated dietary habits and
food intake during COVID-19 quarantine among patients who
recently underwent bariatric surgery.

In this screening study, we enrolled patients who
underwent bariatric surgery from the Metabolic and Bariatric
Surgery Unit of the Clinical Hospital of the University of Sao
Paulo, Brazil. Patients aged ≥ 18 years, with surgery elapsed
time ≤ 12 months and without any COVID-19 symptoms,
were considered eligible. Information about age, sex, surgery
technique, postoperative time, and body mass index (BMI)
were collected from medical records. Informed consent was
obtained from all individual participants included in the study.
Trained dietitians conducted three non-consecutive 24-h food
recalls (two weekdays and one weekend day) over the phone
to gather information on food consumption during quarantine.
Using appropriate nutritional software (Dietbox software—
online version), we analyzed energy (in kcal), protein, carbo-
hydrates, and lipids (in grams and percentage of total energy
intake—TEI) and fiber (grams) intake. Per meal (breakfast,
lunch, dinner, and snacks) energy and macronutrients intake
were also assessed. Food consumption was classified and cal-
culated for processing level in accordance with the NOVA
classification [5]. For this, we evaluated the frequency of food
consumption (times/day) and energy contribution (%TEI) of
each category (culinary ingredients; unprocessed orminimally
processed foods; processed foods and ultra-processed foods).
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In addition, patients were categorically classified (“yes” or
“no”) according to their adherence to nutritional recommen-
dations provided during follow-up in our outpatient clinic for
patients who underwent bariatric surgery for the following
criteria: meal skipping habit; daily consumption of three struc-
tured meals (breakfast, lunch, and dinner); consumption of
snacks; consumption of animal and vegetal protein source in
main meals (breakfast, lunch, and dinner); and minimal pro-
tein intake of 60 g/day [6]. Data are presented as mean ±
standard deviation or frequency (absolute and relative). Data
on food consumption are presented as absolute values, %TEI
and daily frequency of intake.

We evaluated 65 patients (56 (86.1%) women) aged 47.2 ±
11.4 years. Forty-seven (72.3%) underwent Roux-en-Y gas-
tric bypass, whereas 18 (27.7%) underwent vertical gastrecto-
my. Average postoperative time and BMI were 7.4 ±
2.2 months and 35.5 ± 6.8 kg/m2, respectively. Twenty-one
(32.3%) patients had the habit of skipping meals; thirty-four
patients (52.3%) had daily consumption of three structured
meals; and only twenty-three patients (38.5%) consumed an-
imal protein in all main meals and thirty-seven (56.9%) con-
sumed any source of protein (animal or vegetable) in all main
meals (Table 1).

The average energy intakewas 824.5 ± 255.4 kcal/day. The
frequencies of unprocessed or minimally processed foods,
processed foods, and ultra-processed foods consumption were
10.1 ± 2.9, 2.2 ± 1.1, and 3.1 ± 1.5 times/day, respectively.
Energy from ultra-processed and processed foods
corresponded to 23.8 ± 12.3% and 11.1 ± 10.1% of TEI, re-
spectively (Table 2). We observed that most of the consumed
protein was during lunch, whereas carbohydrate was mostly
present during snacks (Fig. 1). In comparison to guideline
recommendations, we observed that most patients (fifty-eight
patients (89.2%)) did not achieve the recommended daily pro-
tein intake (animal + vegetal source). A representative 24-h
recall from one of the patients is showed in Table 3.

Our results are indicative of inappropriate nutritional intake
during COVID-19 quarantine in patients who underwent bar-
iatric surgery. Despite current recommendations regarding the
implementation (whenever possible) of telemedicine, online,
or phone follow-up strategies during quarantine in order to
provide health support, especially nutritional, to patients
who are less willing or unable to travel [7], the emergency

status of the pandemic impeded the implementation of remote
follow-up in our institution. This is of clinical relevance, as
inadequate eating practices and lifestyle arising from lack of
nutritional guidance and counseling (as those experienced by
our cohort due to constraints imposed by social isolation mea-
sures) may compromise the effectiveness of surgery onweight
loss [8]. More than one-third of the patients had the habit of
skipping main meals (breakfast, lunch, or dinner), which
could possibly be related to an elevated consumption of
snacks throughout the day. Considering the energy content
of snacks (293.6 ± 196 kcal), their frequent consumption
may lead to excessive calorie intake, which in turn could result
in reduced weight loss or even weight recover in the postop-
erative period [9]. The rather low sugar intake observed in
most of our patients (2.5% TEI) is not surprising. Previous
studies have shown a decreased preference for sugar among
patients undergoing bariatric surgery [10] as its highly osmot-
ic feature increases the incidence of dumping syndrome [11].
Despite adequate dietary fiber intake being essential for gut
function and laxation (bowel habits) [12], there is a lack of
fiber intake recommendation in current guidelines [6, 13]. The
number of available studies on post-bariatric dietary fiber in-
take is limited, but food intolerance to cereals, rice, fruits, and
vegetables has been considered as a potential contributing
factor to reduced postoperative fiber intake [14].

Protein is thought to play a central role in postoperative
nutrition of bariatric patients. Current recommendations state
that protein-rich foods (e.g., dairy products, eggs, fish, and
lean meat) should be consumed in the main meals of the day
[6]. We observed that many of our patients failed to meet both
the recommended daily protein intake (89.2%) and the recom-
mendation for frequent animal protein intake (38.5%).
Inadequate protein intake has been previously reported in
Brazilian patients undergoing bariatric surgery [15, 16].
Considering the relatively short postoperative time (7.4 ±
2.2 months), one may speculate that food intolerance may
have hampered proper protein intake [17]; however, previous
studies did not observe any association between food intoler-
ance and protein consumption [15, 18]. Although speculative,
the low protein ingestion may be related to our population’s
low socioeconomic status [19]. These results reinforce the
importance of monitoring protein intake after surgery. No rec-
ommendation is currently available for per-meal protein

Table 1 Meal pattern behavior among post-bariatric patients (n = 65)

Eating three structured meals daily (breakfast, lunch, and dinner) 44 (67.7%)

Consuming five or more than five meals daily, including snacks 34 (52.3%)

Consuming animal protein source in main meals 25 (38.5%)

Consuming animal or vegetal protein source in main meals 37 (56.9%)

Number of meals/day 4.9 ± 1 (2–8)

According outpatients’ dietitian advices
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intake in postoperative bariatric surgery; however, there is
evidence to suggest that a high per-meal protein intake
(> 30 g/meal) is associated with better functional status in
older obese adults engaged in a weight loss intervention
[20]. In our patients, average per meal protein intake was

~ 17 g. Reductions in fat-free mass during energy restriction
typically account for a significant amount of total weight loss.
This is also the case in patients who underwent bariatric sur-
gery, for whom the loss of fat-free mass may rise as high as
23% within the first months after surgery [21] and may sig-
nificantly impact functional capacity, bone remodeling, and
cardiometabolic parameters [22]. In this scenario, adequate
protein provision may constitute an important nutritional sup-
port to mitigate energy restriction-induced muscle waste.

Moreover, no guideline is available for carbohydrate
and lipid daily intakes during the postoperative period.
Despite the last UpToDate Report [13] allude carbohydrate
and lipid intakes of approximately 130 g/day and 20 to
35% TEI, respectively, these are not official recommenda-
tions; therefore, no adequacy assessment was performed.

Despite the high intake of unprocessed or minimally proc-
essed foods (predominantly in the form of natural foods), our
patients showed a high consumption of ultra-processed foods
(23.8 ± 12.3% of TEI). Because of its energy dense profile
characterized by high fat (mainly saturated fat), sugar, and so-
dium levels, the ingestion of ultra-processed foods is strongly
associated with obesity and cardiovascular disease [23].
Moreover, ultra-processed foods can activate brain regions as-
sociated with the reward system, affecting food choices and
stimulating food consumption [24]. In line with this, previous
studies have explored the caloric contribution as a function of
food processing in patients who underwent bariatric surgery
[25, 26]. Pinto et al. [25] observed that the caloric contribution
of ultra-processed foods was 19.7% after 3 months of bariatric

Table 2 Post-bariatric patients’ food intake (n = 65)

Daily nutrient consumption

Energy (kcal/day) 824.5 ± 255.4 (385–1776.7)

Protein (g/day) 42.9 ± 13 (23.6–80.7)

Protein (%TEI) 21.5 ± 5.8 (12–40.6)

Carbohydrate (g/day) 112.6 ± 39.3 (34.6–245)

Carbohydrate (%TEI) 55.1 ± 10.9 (26.4–82.9)

Sugar (%TEI) 2.5 ± 4 (0–22.3)

Lipid (g/day) 33.3 ± 16.7 (13.4–136.6)

Lipid (%TEI) 36.2 ± 9.8 (18.1–69.2)

Fiber (g/day) 8.7 ± 4 (2–19.6)

Energy density (kcal/g) 1 ± 0.3 (0.5–1.9)

Food consumption per processing level

Culinary ingredients (%TEI) 10.1 ± 5 (0–23.7)

Unprocessed or minimally processed foods (frequency) 10.1 ± 2.8 (5–19)

Unprocessed or minimally processed foods (%TEI) 54.9 ± 14.6 (13.7–86.4)

Processed foods (frequency) 2.2 ± 1.1 (1–6)

Processed foods (%TEI) 11. ± 10.1 (0–43.8)

Ultra-processed foods (frequency) 3.1 ± 1.5 (1–8)

Ultra-processed foods (%TEI) 23.8 ± 12.3 (2.5–71.6)

Data are shown as frequency (% of patients) or mean ± standard deviation (95% confidence interval). TEI total energy intake

Fig. 1 Panel a Per meal macronutrient contribution (relative to total
energy intake) (breakfast, lunch, dinner, and snacks) (%). Panel b Per
meal (breakfast, lunch, and dinner) protein intake (g)
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surgery, which is ~ 20% lower than that seen in the current
study. The qualitative analysis of food intake has become more
important recently, as good-quality diets have been considered
a protective factor against weight recovery after surgery [23]. It
is possible, however, that the longer shelf life and lower cost of
ultra-processed foods [27] may have driven its increased con-
sumption during quarantine. Longitudinal assessments are war-
ranted in order to confirm whether the nutritional inadequacies
observed in this study are causally associated with social isola-
tion and lack of face-to-face health care.

In conclusion, the screening of dietary habits and food in-
take during COVID-19 quarantine of patients who underwent
bariatric surgery showed low protein consumption and a rela-
tively high intake of ultra-processed foods (~ 1/4 of the diet).
Despite the inherent limitations of an observational study, thus
hampering more in-depth investigation of the actual role of
COVID-19 pandemic on eating habits, data herein allow us to
suggest the need for the development and implementation of
virtual strategies, such as app-based tools and telemedicine, in
order to extend nutritional care to at-risk patients during social
distancing.
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