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Introduction: Bariatric surgery (BS) is an effective long-term treatment for severe obesity, resulting in substantial weight loss
(WL). However, weight regain (WR) is a common physiological response influenced by metabolic adaptation, plus physiological
and behavioural factors, and may differ between surgery types. Postoperative dietitian follow-ups are vital for maintaining
adherence and minimising WR.

Aim: To compare WR between two BS procedures (sleeve gastrectomy [SG] and Roux-en-Y gastric bypass [RYGBP]) and to
evaluate the association between postoperative dietitian follow-up adherence and WR.

Methods: An observational ambispective (retrospective—prospective) analytical cohort study with a 10-year follow-up was
conducted in Gauteng, South Africa, from March 2020 to January 2021. Adults (> 18 years) who underwent BS (SG or
RYGBP) between 2009 and 2018 were included. Data on sociodemographics, anthropometry, and dietitian follow-up
attendance were collected from multidisciplinary team retrospective medical records and cross-sectionally through
structured telephone interviews (EvaSys™).

Results: Amongst 100 participants, 70.0% underwent RYGBP. The median age was 48.0 years (yrs) (IQR: 43.0-55.5), with more
females (79%, p = 0.047). Median preoperative body mass index (BMI) was 44.8 kg/m? (IQR: 41.5-50.9), and median follow-up
duration was 6.9 yrs (IQR: 5.0-8.4); longer in SG (9.0 yrs vs. 6.3 yrs, p = 0.0001). Overall, 63.0% were classified as good responders
(> 50 percentage excess weight loss [%EWL]), with a higher proportion in RYGBP than in SG (72.9% vs. 40%, p = 0.002). Overall,
median %EWL was 59.9%, lower in SG than RYGBP (44.2% vs. 61.6%, p = 0.008). Excess WR (> 15%) occurred in 67.0% of
participants by two years post-surgery. Median WR of 23.3% (IQR: 12.6-37.5), beginning at a median of 2.3 yrs (IQR: 1.5-
4.0), with SG showing higher median %WR than RYGBP (32.3% vs. 21.7%, p = 0.032). From the second postoperative year
onwards, attendance at dietitian follow-up visits was poor (< 50%).

Conclusion: Approximately two-thirds achieved successful weight loss (> 50% EWL), with better outcomes observed following
RYGBP compared with SG. However, excessive WR was common, occurring in 67% and beginning at about 2.3 yrs post-surgery.

Poor attendance at dietitian follow-up visits was observed.
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Introduction

Obesity is a chronic, progressive and relapsing disease of global
prevalence that is multifactorial and leads to adipose tissue dys-
function, with metabolic, biomechanical and psychosocial conse-
quences.'? In 2022, an estimated 890 million people globally were
living with obesity,® and the prevalence is projected to rise to
50.0% by 2030.* In Gauteng province, South Africa (SA), 39.0%
of women and 12.8% of men are obese.’ Obesity can be
managed and prevented through lifestyle-based interventions
like dietary modifications, increased physical activity, behavioural
therapy, pharmacotherapy and bariatric surgery (BS), or metabolic
surgery.® Bariatric surgery seems to be one of the most effective
long-term interventions, achieving sustained weight loss (WL) of
over 15% at 10 years.” Nonetheless, after attaining nadir weight
(the lowest weight post-surgery), weight regain (WR) is frequently
observed.? Weight regain after BS is multifactorial, arising from
modifiable behavioural factors (dietary non-adherence, physical
inactivity, psychological and adherence to follow-up visits) and
non-modifiable anatomic or physiological mechanisms®'°.

A systematic review of 15 studies reported WR following BS;
however, heterogeneity hampered comparisons® Weight
regained ranged from 8% to 23.8% of maximum WL within 3-6
years (yrs) for Roux-en-Y gastric bypass (RYGBP) and, being

cognisant of bias with smaller sleeve gastrectomy (SG) groups,
WR in SG appears higher than in RYGBP.2 Weight regain is associ-
ated with notable medical, social and economic consequences,"’
including the recurrence of obesity-related comorbidities and a
decline in quality of life."* Nevertheless, evidence indicates that
BS confers durable metabolic and health benefits despite WR."®

The multidisciplinary team (MDT), with the dietitian playing a
pivotal role in dietary and behaviour modification, is essential
for sustaining long-term weight maintenance following BS,>'*
confirmed by the new clinical practice guidelines for the manage-
ment of obesity in SA.'> However, evidence on the prevalence,
patterns and contributing factors of WR following BS remains
limited within the South African context. Therefore, this study
evaluated pre- and post-surgery anthropometry outcomes (over
a 10-year period) of BS surgery types (SG and RYGBP), including
expected weight loss percentage (%EWL) and WR and the associ-
ation between WR and frequency of dietitian follow-up visits in SA.

Methods
Study design, study population and sampling

An observational ambispective (retrospective—prospective)
analytical cohort study with a 10-year follow-up, using
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retrospective record reviews and a cross-sectional follow-up
interview, was conducted between March 2020 and January
2021. The Sunward Park Bariatric Centre of Excellence
(SWPBCE), Johannesburg, SA, performed 306 procedures from
2005 to 2018. In the single centre, 217 patients met the
inclusion criteria: adults aged > 18 years who had undergone
either SG or RYGBP between 2009 and 2018. Patients who
became pregnant post-surgery were excluded due to preg-
nancy-related weight changes. Ethical approval was obtained
from the Health Sciences Research Ethics Committee of the
Faculty of Health Sciences at the University of the Free State
(HSD2020/0023/2403). The multidisciplinary team (MDT), con-
sisting of a dietitian, psychologist, surgeon and specialist phys-
ician, granted written permission. Thereafter, participants were
recruited through convenience sampling from available contact
numbers in MDT files. While the projected statistical power indi-
cated a required sample of 139 (Raosoft Inc, Seattle WA, USA),
the actual sample size was limited by real-world constraints,
most importantly the COVID-19 lockdown, time constraints,
contact availability and provision of voluntary informed
consent.

Data collection

Data were collected using EvaSys™ (EvaSys GmbH, Liineberg,
Germany) in two sets of questionnaires. Retrospective data on
surgical procedures, anthropometry, and attended visits were
obtained from MDT medical records. Structured telephone
patient interviews captured post-surgical sociodemographics
and anthropometry information.

Data analysis

The following variables were calculated: (i) body mass index
(BMI) as weight (kg)/height (m?) at baseline pre-surgery; (ii)
ideal bodyweight (IBW) defined as weight to BMI of
< 24.99 kg/mz; (iii) total weight loss (TWL) in kg, determined
as ([pre-surgery weight - nadir weightl/pre-surgery weight)
and calculated %TWL;'® (iv) excess weight loss (EWL) in kg, cal-
culated as ([pre-surgery weight-current weight]/[pre-surgery

Table 1: Sociodemographic and anthropometry per bariatric surgery type

weight-IBW]); with %EWL derived accordingly;'”'® and (v)
weight regain (WR) calculated as ([current weight-nadir
weightl/[pre-surgery weight-nadir weight]), with %WR."® Par-
ticipants were categorised as good responders (> 50% EWL)
or non-responders (< 50% EWL),'® and WR was classified as ade-
quate (< 10%), moderate (> 10%-< 15%) or excessive
(> 15%).">?° Current and nadir weights were self-reported.

At the time of the study, the SWPBCE dietitian’s individual
follow-up protocol comprised 13 visits during the first post-
surgery year (bi-weekly visits for the first two months coincide
with stages of meal progression?'), followed by monthly visits.
Thereafter, four (quarterly) in the second year, two annually
between years three to five, and one visit annually from
year six onward. Dietitian attendance was expressed as the
percentage of scheduled visits completed and categorised
as good (> 75%), average (> 50%-< 75%), or poor (< 50%).%>

Statistical analysis

Descriptive statistics were calculated as frequencies and percen-
tages for categorical variables and medians with interquartile
ranges for skewed numerical data. Group differences were
examined using cross-tabulation with chi-square tests for categ-
orical variables, Fisher’s exact test where expected counts were
sparse and Mann-Whitney for two groups’ numerical data.
Spearman’s correlation was performed for the relationship
between percentage weight regain and postoperative dietitian
visits. A p-value of < 0.05 was considered statistically significant.

Results
The following results were obtained.

Sociodemographics

A total of 100 participants were included (30.0% SG; 70.0%
RYGBP), with the cohort predominantly middle-aged (median
age: 48.0 yrs, IQR: 43.0-55.5) (Table 1), with a significantly
higher proportion of females (79.0%, p =0.047) (info not in

8,12,17-21

Sleeve gastrectomy

Roux-en-Y gastric p-value between

Participant characteristics Total (n=100) (n=30) bypass (n=70) surgery types
Median age at the time of the study (years) 48.0 49.5 48.0 0.315
(IQR: 43.0-55.5) (IQR: 45.0-55.0) (IQR: 42.0-56.0)
Anthropometry Median total (IQR); Median (IQR); Median (IQR); p-value between
(min-max) (min-max) (min-max) surgery types
Pre-surgery:
Weight at first visit (kg) 128.0 (114.5-147.0); 140.5 (114.0-163.0); 126.0 (115.0-141.0); 0.143
(87.0-275.0) (98.0-275.0) (87.0-211.0)
BMI at first visit (kg/mz) 44.8 (41.5-50.9); 46.8 (41.9-52.6); 44.5 (41.3-50.0); 0.508
(35.3-83.0) (37.4-83.0) (35.3-74.8)
Post-surgery:
Nadir weight (kg) 80.0 (70.0-98.0); 87.0 (72.0-109.0); 77.5 (69.0-94.0); 0.035*
(37.0-149.0) (61.0-149.0) (37.0-145.0)
Excess weight loss percentage (%EWL) 59.9 (43.3-78.3); 44.2 (28.5-70.1); 61.6 (49.0-82.5); 0.008*
Reported total weight regain (kg) (=52.2-176.1) (—47.3-105.2) (-52.2-176.1)
12.0 (8.0-20.0); 18.5 (10.0-25.0); 11.5 (8.0-15.0); 0.010*
Time weight regain started (years) (2.0-45.0) (2.0-45.0) (n=28) (2.0-30.0) (n=66)
Weight regain percentage (%WR) 2.3 (1.5-4.0); 2.0 (1.7-3.0); 3.0 (1.5-4.0); 0.272
(0.9-8.5) (1.0-8.4) (n=29) (0.9-8.5) (n=66)
32.3 (14.7-58.0); 21.7 (12.0-34.1); 0.032*
23.3 (12.6-37.5); (0.0-1800.0) (—57.1-127.0)
(—57.0-1800)
% EWL Classification, n (%):
Poor responders (< 50% EWL) 37 (37.0) 22 (60.0) 15 (27.1) 0.002*
Good responders (> 50% EWL) 63 (63.0) 8 (40.0) 55 (72.

Mann-Whitney U and chi-square test; *p < 0.05 considered statistically significant.
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table). The overall median follow-up duration was 6.9 years (IQR:
5.0-8.4), for the RYGBP group 6.3 yrs (IQR: 4.7-7.3) and signifi-
cantly longer for the SG group at 9.0 yrs (IQR: 7.4-9.6, p <
0.0001). Follow-up duration ranged from 1 to 10 yrs post-
surgery (info not in table).

Pre- and post-surgery anthropometry

For the total cohort, the median pre-surgery weight was
128.0 kg (IQR: 114.5-147.0) with a median BMI of 44.8 kg/m?
(IQR: 41.5-50.9), indicating morbid obesity (Table 1). The
overall median nadir weight post-surgery was 80.0 kg (IQR:
70.0-98.0), with the SG group’s significantly higher (87.0 kg vs.
77.5 kg, p=0.035). The median %EWL for all was 59.9% (IQR:
43.3-78.3), reflecting a good response, although significantly
lower in the SG group (44.2% vs. 61.6%, p=0.008). Overall,
nearly two-thirds (63.0%) of participants were classified as
good responders (> 50% EWL), with a significantly higher pro-
portion in the RYGBP group (72.9% vs. 40.0%, p =0.002). The
total median percentage weight loss (%TWL) was 37.5% (IQR:
31.7-43.6) (info not in table).

Weight regain

The median self-reported WR from nadir to the time of the study
overall was 12.0 kg (IQR: 8.0-20.0), with significantly greater WR
observed in the SG group (185kg vs. 11.5kg, p=0.010).
Overall, WR occurred after a median of 2.3 years (IQR: 1.5-4.0).
The median %WR for the cohort was excessive at 23.3% (IQR:
12.6-37.5), significantly higher in the SG group (32.3% vs.
21.7%, p=10.032) (Table 1). Overall, two-thirds (67.0%) experi-
enced excess WR (> 15%) two years post-surgery (Figure 1
and Table 2).

At two years post-surgery, the RYGBP group had a significantly
lower median weight (83.0 kg vs. 95.5 kg, p = 0.008). This differ-
ence remained significant at three years (84.5 kg vs. 95.0 kg, p =
0.022), four years (85.0 kg vs. 95.0 kg, p = 0.044) and five years
post-surgery (85.5 kg vs 95.0 kg, p =0.046). Beyond five years,
no significant differences were observed between groups,
with weight trajectories appearing to converge (Figure 2 and
Table 3).

Attendance at scheduled visits to the dietitian
Currently, no South African guidelines exist regarding scheduled
follow-up visits after BS. Dietitian visit attendance declined mark-
edly from 57.0% (moderate-good adherence) in the first year
post-surgery to 8.0% in the second year. However, moderate-
good attendance showed a slight increase in the third (12.4%),
fourth (14.1%) and fifth (11.4%) years post-surgery (Table 4).

Reasons for not attending more visits

Several challenges were reported for non-attendance of sched-
uled dietitian visits post-surgery. The most frequently cited
reasons included work commitments (48.0%), perceived lack
of time (39.0%) and financial constraints (38.0%). Additionally,
26.0% of participants reported feeling embarrassed due to
insufficient weight loss, while 19.0% indicated that they had
already met their personal goal. Smaller portions reported per-
ceiving no need for further visits (9.0%), finding the visits
unhelpful (5.0%), or not being informed about follow-up
requirements (2.0%). An additional 17.0% cited other unspeci-
fied reasons.

Association and correlation between postoperative
dietitian follow-up visits and weight regain

The median number of postoperative dietitian visits was low at
7 (IQR 5-11), ranging from 0 to 20 visits. Spearman’s correlation
showed a low, non-significant correlation between percentage
weight regain and total postoperative dietitian visits in the
total cohort (r=0.122, p=0.225), and within the surgical sub-
groups. There was no significant difference in the number of
post-operative dietitian visits between the SG and RYGBP
groups (p = 0.976), although percentage weight regain was sig-
nificantly higher in the SG group (p =0.032) (Table 5).

Discussion

The current study found that individuals undergoing BS for
WL were predominantly middle-aged and female (79.0%).
This finding is consistent with global trends, as reported by
the International Federation for the Surgery of Obesity and
Metabolic Disorders global registry (2015-2018), which
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Figure 1: Weight regain categories per surgery type for year two postoperatively.
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85 -
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surgery post post post post post post post post post post
——Total group median weight (kg) 128 90 87 87.5 91 90 90.5 91 95 97.5 105
------- Sleeve gastrectomy median weight (kg) 140.5 98.5 95.5 95 95 95 95 95 96.5 95 100
Sleeve gastrectomy (n) 30 30 30 30 29 27 24 21 20 17 9
—— Roux-en-Y gastric bypass median weight (kg) 126 90 83 84.5 85 85.5 89 84 95 105 105.5
Roux-en-Y gastric bypass (n) 70 70 70 66 63 52 42 27 15 9 6
PERIOD (YEARS)

Figure 2: Median weight trajectory pre- and post-surgery per surgery type and follow-up duration.

Table 3: Median postoperative weight according to surgery type and follow-up duration

Follow-up period Sleeve gastrectomy (n = 30)

Roux-en-Y gastric bypass (n=70) Median weight p-value

(year[s] post-surgery) n Median weight (kg) (IQR); (min-max) Median weight (kg) (IQR); (min-max) between surgery types
Weight 1 year 100 98.5 (75.0-128.0); (65.0-170.0) (n =30) 90.0 (75.0-105.0); (61.0-148.0) (n =70) 0.203
Weight 2 years 100 95.5 (84.0-120.0); (65.0-155.0) (n =30) 83.0 (75.0-98.0); (58.0-151.0) (n =70) 0.008*
Weight 3 years 96 95.0 (84.0-115.0); (61.0-162.0) (n =30) 84.5 (75.0-102.0); (54.0-156.0) (n = 66) 0.022*
Weight 4 years 92 95.0 (80.0-120.0); (61.0-165.0) (n =29) 85.0 (75.0-104.0); (49.0-159.0) (n =63) 0.044*
Weight 5 years 79 95.0 (84.0-115.0); (61.0-165.0) (n =27) 85.5 (72.0-100.0); (43.0-163.0) (n =52) 0.046*
Weight 6 years 66 95.0 (82.5-117.0); (61.0-170.0) (n = 24) 89.0 (72.0-105.0); (42.0-163.0) (n =42) 0.101
Weight 7 years 48 95.0 (81.0-120.0); (61.0-175.0) (n =21) 84.0 (70.0-108.0); (42.0-117.0) (n =27) 0.103
Weight 8 years 35 96.5 (84.0-113.5); (66.0-175.0) (n =20) 95.0 (79.0-108.0); (70.0-113.0) (n=15) 0.359
Weight 9 years 26 95.0 (82.0-120.0); (70.0-180.0) (n=17) 105.0 (88.0-108.0); (70.0-115.0) (n =9) 0.830
Weight 10 years 15 100.0 (85.0-135.0); (70.0-190.0) (=9 105.5 (105.0-108.0); (70.0-116.0) (n =6) 0.859

Mann-Whitney U test; *p < 0.05 considered statistically significant.

recorded 77.1% of BS patients as female.?* In SA, 81.0%-82.0%
of females aged 45-65 years are living with overweight or
obesity.> Furthermore, in 2022, SA ranked 25th globally for
female obesity prevalence (47.4%), surpassing the United
States (43.8%), which ranked 36th.** In this study, most
patients (70.0%) underwent RYGBP, which is internationally
regarded as the gold standard procedure for morbid
obesity®® due to its higher %EWL and superior improvement
in obesity-related comorbidities.

Pre-surgery median BMI (44.8 kg/m?) indicated morbid
obesity, similar to a Spanish study (n=445) with an initial BMI
of 44.9 kg/m.>*® The present study demonstrated a favourable
response to BS in terms of WL loss outcome, with an overall
median nadir weight of 80.0 kg (IQR: 70.0-98.0) and a median
%EWL of 59.9% (IQR: 43.3-78.3). Nearly two-thirds of participants
(63.0%) were classified as good responders (> 50% EWL), with a
significantly higher proportion of good responders observed in
the RYGBP group. These findings are slightly lower than reported
in a Spanish study (n=212), where 79.7% of participants
achieved > 50% EWL; however, the shorter follow-up period (5
years) may not have captured the potential for long-term WR.>’

Overall, two-thirds (67.0%) experienced excess WR (>15%)
despite being classified as good responders with %EWL.
Weight regain is a complex, multifactorial and partly expected
phenomenon following WL, which is influenced by several
physiological adaptations. These include alterations in gut
hormone secretion, specifically decreased leptin, peptide
(PYY), glucagon-like peptide-1 (GLP-1) and increased ghrelin
secretion, that collectively enhance appetite stimulation.®
Additionally, a reduction in resting energy expenditure contrib-
utes to sustained metabolic adaptation. In addition to psycho-
logical adaptations, psychological and behavioural factors
such as overeating, heightened cravings for energy-dense
foods and emotional or stress eating may also contribute to
WR.>° Furthermore, increased appetite following WL can
result in an estimated rise in energy intake of approximately
420 kJ/day.3® Genetic predisposition influences metabolic rate,
appetite regulation and the efficiency of fat storage.>' Emerging
evidence suggests that adipose tissue can retain an epigenetic
memory of obesity even after WL intervention, potentially facil-
itating WR.3' Moreover, the broader obesogenic environment is
characterised by the widespread availability of processed, high-
energy foods,>3? leading to increased weight. Unfortunately,
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Table 5: Association and correlation between postoperative dietitian follow-up visits and weight regain

Percentage weight Total postoperative dietitian

Variable regain (%), median (IQR)* visits (number), median (IQR)” Spearman’s correlation r¥ p-value
Total sample (N =100) 23.3 (12.6-37.5) 7 (5-11) 0.122 0.225
Sleeve gastrectomy (n = 30) 32.3 (14.7-58.0) 7 (5-12) 0.284 0.128
Roux-en-Y gastric bypass (n =70) 21.7 (12.0-34.1) 7 (5-11) 0.032 0.794

p=0.032% p=0.976°

“IQR: interquartile range; ¥Spearman'’s rank correlation describing the relationship between percentage weight regain and postoperative dietitian visits within each group;
SMann-Whitney U test comparing SG vs. RYGBP; *p < 0.05, statistically significant.

p-value

there is currently no universally accepted definition or standar- surgical procedure, timing and intensity of counselling,

dised measure of weight regain within the bariatric literature,
making interstudy comparisons inherently variable and
complex.'®

In this study, WR commenced at a median of 2.3 years post-
surgery and occurred earlier in the SG group (2.0 years vs. 3.0
years), aligning with most international studies. The typical tra-
jectory of WL following BS has been well documented in a sys-
tematic review (n=2 458), demonstrating that the most
substantial WL occurs within the first six months post-
surgery.® Subsequently, the rate of weight reduction decele-
rates, typically reaching a plateau around two years post-
surgery, after which WR commonly begins? as seen in this
study, where the overall median %WR was 23.3%, exceeding
the threshold for excessive weight regain (> 15%). Furthermore,
in the current study, the median %WR was lower in RYGBP than
in SG. The median %WR for RYGBP in the current study (21.7%)
was slightly lower than the 23.8% reported for the review’s
RYGBP at six years post-surgery.® However, only 60% of
RYGBP patients in the current study had reached the six-year
follow-up, which may limit direct comparability. Another sys-
tematic review®? reported that the frequency of WR following
SG increased from 5.7% at two years to 75.6% at six years;
however, the definition of WR was heterogeneous and was
missing in some studies. Nevertheless, a similar pattern was
observed in the current study, where 70.8% of the SG patients
experienced excessive WR at six years, and was slightly less fre-
quent in the RYGBP at 66.7%.

Although RYGBP appears to provide more effective long-term
weight management, both surgical groups demonstrated
excess WR. These findings highlight the importance of sus-
tained long-term follow-up and targeted intervention strategies
to mitigate post-surgery weight recidivism and optimise long-
term surgical outcomes. Furthermore, the South African clinical
practice guidelines for the management of obesity recommend
ongoing follow-up with the MDT. These include regular consul-
tations with a dietitian to review the nutritional plan and micro-
nutrient supplementation, psychological intervention when
indicated and consideration of anti-obesity pharmacotherapy.
If, despite these interventions, WR persists, the patient must
be evaluated for potential surgical revision.>*

A marked decline in dietitian follow-up attendance was
observed in this study, with moderate-to-good adherence
decreasing from 57.0% in the first year post-surgery to 8.0%
in the second year. Low correlation was found between
weight regain and the low total number of dietitian postopera-
tive visits. This may reflect the multifactorial nature of weight
outcomes after bariatric surgery, including differences in

patient adherence and selective referral or extrinsic motivation
of higher-risk patients for more intensive follow-up.

These findings are consistent with published literature showing
declining follow-up adherence over time, although adherence
rates are generally higher elsewhere. For example, a Canadian
cohort (n=388) reported a two-year adherence of 62.1%
(> 50% of visits) (visits were at 1, 3, 6, and 12 months, then
annually, attendance rates were 78.1% at 3 months, 68.0% at
6 months, 75.0% at 12 months, and 41.0% at 24 months).>>
Higher attendance was potentially due to coordinated multidis-
ciplinary visits and telehealth availability,*> while a large Miami
cohort (n =2 658) reported lower adherence (41.1% attending
> 50% of six scheduled visits).>® Conversely, a study from
Spain (n=385) found 80% adherence over 5 years.>” Those
with better adherence had greater long-term %EWL,>’ were
older than 25 years, part-time or full-time employed, experi-
enced obstructive sleep apnoea before surgery® or had comor-
bidities,>® whilst male sex was associated with poorer follow-
up.36

Evidence on the impact of dietetic follow-up on outcomes
remains mixed. An Abu Dhabi study (n = 220) found that attend-
ing at least three dietitian visits in the first year was associated
with improved weight loss (7.4% higher WL) and fewer micro-
nutrient  deficiencies, despite suboptimal compliance
(< 50%).38 Each visit included assessment of weight, gastrointes-
tinal symptoms, laboratory results and tolerance of dietary pro-
gression.® Conversely, broader evidence suggests that
insufficient multidisciplinary follow-up, along with behavioural
and lifestyle factors, contributes to weight regain after bariatric
surgery.®®

In summary, regular attendance at scheduled follow-up visits is
essential for sustaining weight loss. It reinforces long-term
behavioural changes, enables early detection and management
of nutritional deficiencies, provides psychological support, pre-
vents patient disengagement and enhances accountability — all
essential for preventing WR.?3*? No universally established
guideline specifies the exact number of dietitian or MDT visits
required for BS patients. However, various bariatric centres
and expert groups recommend structured follow-up schedules,
taking into account the diet stages postoperatively.

The main reasons participants in the current study did not
attend scheduled dietitian visits post-surgery included work
commitments (48.0%), lack of time (39.0%), financial constraints
(38.0%) and embarrassment over inadequate weight loss or WR
(26.0%). Similarly, an Israeli study (n = 178) reported comparable
reasons for not consulting the dietitian, primarily work
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commitments (43.3%), long waiting times at the clinic (37.6%),
perceived lack of contribution (19.1%), lack of funding by the
Health Maintenance Organization (17.9%), forgetting appoint-
ments (10.7%), weight regain or dissatisfaction (7.3%) and una-
wareness of the need for follow-up (9.0%).*°

Limitations

Variable participant retention over the 10-year follow-up period
limited the ability to formally determine whether weight trajec-
tories differed significantly between the surgery groups over
time. This incomplete longitudinal data reduced the suitability
of repeated-measures modelling and could have resulted in
biased or unstable estimates. Consequently, the analysis
focused on descriptive presentation of weight trajectories and
point-wise comparisons of median weights between groups
at each annual follow-up using the Mann-Whitney U test. The
findings should therefore be interpreted as descriptive compari-
sons rather than a formal assessment of differences in longitudi-
nal weight change between the surgery groups.

Poor attendance at scheduled follow-ups resulted in incom-
plete anthropometry in files. The self-reported weight loss pro-
gress collected retrospectively from the participants (when
post-surgery weight was not available in the MDT files) using
different scales may have introduced reporting and recall
biases. In addition, body composition measurements were not
available. Other factors that could have unduly affected body-
weight measurements were participants’ psychological well-
being, due to the uncertainty surrounding the COVID-19 lock-
down, the isolation from friends and family, which could have
influenced their eating behaviour (potentially leading to
emotional or stress eating) and their physical activity levels
(some individuals may have exercised more, while others may
have exercised less). All the factors mentioned may contribute
to the observed changes in weight.

Currently, no standardised protocol in SA or globally establishes
a specific number of scheduled visits to a dietitian, making it
challenging to compare attendance compliance with other
studies.

Conclusions and recommendations

Almost two-thirds were good responders (> 50% EWL), and the
RYGBP group showed a significantly better weight-loss
outcome. However, overall, 67.0% of participants experienced
excessive weight regain (> 15%), which typically began
around 2.3 years post-surgery. Low adherence to dietitian
follow-ups from year two postoperatively was observed.

Several mechanisms may contribute to weight regain and chal-
lenge sustained long-term weight loss, emphasising the need
for multidisciplinary ongoing interventions, including dietary
modifications, physical activity, behavioural strategies and,
where appropriate, adjunct pharmacotherapy or surgical inter-
ventions to optimise weight maintenance outcomes.

The routine referral to dietitians and highlighting the impor-
tance of regular follow-ups post-surgery may offer continuous
support and possibly decrease unwanted excessive WR. As
work obligations were frequently reported as a barrier to
follow-up engagement, dietitians could consider implementing
novel approaches, such as flexible scheduling options, incorpor-
ating technology for virtual meetings, and automated remin-
ders, which might improve attendance as obesity is a chronic
disease and entails long-term treatment.

Acknowledgement — Approval was obtained from the Health
Sciences Research Ethics Committee of the Faculty of Health
Sciences (HSREC) at the UFS (HSD2020/0023/2403) and MDT.
Participants gave voluntary verbal informed consent. On
behalf of all authors, the corresponding author states that
there is no conflict of interest. No funds, grants or other
support were received.

Disclosure statement — No potential conflict of interest was
reported by the authors.

ORCID

Sunette Swart (& http://orcid.org/0009-0005-3488-1007
Mariette Nel (= http://orcid.org/0000-0002-3889-0438

Violet Louise Van den Berg () http://orcid.org/0000-0002-4819-4110
Hermina Catharina Spies () http://orcid.org/0000-0002-3629-7040

References

1. Pedersen SD, Manjoo P, Dash S, Jain A, Pearce N, Poddar M.
Pharmacotherapy for obesity management in adults: 2025 clinical
practice guideline update. Can Med Assoc J. 2025;197(27):E797-
E809. https://doi.org/10.1503/cmaj.250502

2. Tondt J, Freshwater M, Christensen S. Obesity Algorithm® Abridged
Edition 2023. Centennial: Obesity Medicine Association; 2023.
Available at https://obesitymedicine.org/resources/obesity-
algorithm/ (accessed 2 February 2024)

3. Salam MM, Yousuf R, Salam MW, et al. Obesity overweight. Adv Hum
Biol. 2023;13(1):154-156. https://doi.org/10.4103/aihb.aihb_106_22

4. World Obesity Federation. Ranking (% obesity by country). Global
Obesity Observatory, World Obesity Federation; n.d. Available at
data.worldobesity.org/rankings/ (accessed 2 February 2024).

5. National Department of Health (NDoH), Statistics South Africa (Stats
SA), South African Medical Research Council (SAMRC), ICF. South
Africa Demographic and Health Survey 2016: Key Findings. 2019.
Pretoria, South Africa, and Rockville, Maryland, USA: NDoH, Stats
SA, SAMRC, and ICF. https://dhsprogram.com/publications/
publication-fr337-dhs-final-reports.cfm.

6. Semlitsch T, Stigler FL, Jeitler K, et al. Management of overweight
and obesity in primary care—A systematic overview of international
evidence-based guidelines. Obes Rev. 2019;20(9):1218-1230.
https://doi.org/10.1111/0br.12889

7. Sjostrom L. Review of the key results from the Swedish Obese
Subjects (SOS) trial - a prospective controlled intervention study of
bariatric surgery. J Intern Med. 2013;273(3):219-234. https://doi.
org/10.1111/joim.12012

8. King WC, Hinerman AS, Courcoulas AP. Weight regain after bariatric
surgery: a systematic literature review and comparison across
studies using a large reference sample. Surg Obes Relat Dis.
2020;16(8):1133-1144. https://doi.org/10.1016/j.s0ard.2020.03.034

9. Karmali S, Brar B, Shi X, et al. Weight recidivism post-bariatric
surgery: A systematic review. Obes Surg. 2013;23(11):1922-1933.
https://doi.org/10.1007/511695-013-1070-4

10. Alvarez V, Carrasco F, Cuevas A, et al. Mechanisms of long-term
weight regain in patients undergoing sleeve gastrectomy. Nutrition.
2016;32(3):303-308. https://doi.org/10.1016/j.nut.2015.08.023

11. Sheppard CE, Lester ELW, Chuck AW, et al. The economic impact of
weight regain. Gastroenterol Res Pract. 2013;2013:1-10. https://doi.
org/10.1155/2013/379564

12. Jirapinyo P, Dayyeh BKA, Thompson CC. Weight regain after Roux-
en-Y gastric bypass has a large negative impact on the bariatric
quality of life index. BMJ Open Gastroenterol. 2017;4(1):153.
https://doi.org/10.1136/bmjgast-2017-000153

13. Kokkinos A, Tsilingiris D, Simati S, et al. Bariatric surgery, through
beneficial effects on underlying mechanisms, improves cardiorenal
and liver metabolic risk over an average of ten years of observation:
A longitudinal and a case-control study. Metabolism.
2024;152:155773. https://doi.org/10.1016/j.metabol.2023.155773

14. Wharton S, Lau DCW, Vallis M, et al. Obesity in adults: A clinical prac-
tice guideline. Can Med Assoc J. 2020;192(31):E875-E891. https://
doi.org/10.1503/cmaj.191707


http://orcid.org/0009-0005-3488-1007
http://orcid.org/0000-0002-3889-0438
http://orcid.org/0000-0002-4819-4110
http://orcid.org/0000-0002-3629-7040
https://doi.org/10.1503/cmaj.250502
https://obesitymedicine.org/resources/obesity-algorithm/
https://obesitymedicine.org/resources/obesity-algorithm/
https://doi.org/10.4103/aihb.aihb_106_22
https://dhsprogram.com/publications/publication-fr337-dhs-final-reports.cfm
https://dhsprogram.com/publications/publication-fr337-dhs-final-reports.cfm
https://doi.org/10.1111/obr.12889
https://doi.org/10.1111/joim.12012
https://doi.org/10.1111/joim.12012
https://doi.org/10.1016/j.soard.2020.03.034
https://doi.org/10.1007/s11695-013-1070-4
https://doi.org/10.1016/j.nut.2015.08.023
https://doi.org/10.1155/2013/379564
https://doi.org/10.1155/2013/379564
https://doi.org/10.1136/bmjgast-2017-000153
https://doi.org/10.1016/j.metabol.2023.155773
https://doi.org/10.1503/cmaj.191707
https://doi.org/10.1503/cmaj.191707

Weight regain after bariatric surgery: the role of surgical procedure and dietitian follow-up

139

20.

21

22.

23.

24,

25.

26.

27.

. Fourie V, Conradie-Smit M, May W. Medical nutrition therapy in

obesity management. SAMJ. 2025;115(9):74-94. https://doi.org/10.
7196/SAMJ.2025.v115i9b.3706

. Grover BT, Morell MC, Kothari SN, et al. Defining weight loss after

Bariatric surgery: a call for standardization. Obes Surg.
2019;29(11):3493-3499. https://doi.org/10.1007/s11695-019-04022-z

. Brethauer SA, Kim J, el Chaar M, et al. Standardized outcomes report-

ing in metabolic and Bariatric surgery. Obes Surg. 2015;25(4):587-
606. https://doi.org/10.1007/511695-015-1645-3

. de Hollanda A, Ruiz T, Jiménez A, et al. Patterns of weight loss response

following Gastric bypass and Sleeve gastrectomy. Obes Surg.
2015;25(7):1177-1183. https://doi.org/10.1007/s11695-014-1512-7

. Cooper TC, Simmons EB, Webb K, et al. Trends in weight regain fol-

lowing Roux-en-Y gastric bypass (RYGB) Bariatric surgery. Obes Surg.
2015;25(8):1474-1481. https://doi.org/10.1007/511695-014-1560-z
Nicoletti CF, de Oliveira BAP, de Pinhel MAS, et al. Influence of excess
weight loss and weight regain on biochemical indicators during a 4-
year follow-up after Roux-en-Y gastric bypass. Obes Surg.
2015;25(2):279-284. https://doi.org/10.1007/511695-014-1349-0

. Mechanick JI, Apovian C, Brethauer S, et al. Clinical practice guide-

lines for the perioperative nutrition, metabolic, and nonsurgical
support of patients undergoing bariatric procedures - 2019
update: cosponsored by American association of clinical endocrinol-
ogists/American college of endocrinology. Surg Obes Relat Dis.
2020;16(2):175-247. https://doi.org/10.1016/j.s0ard.2019.10.025
Shilton H, Gao Y, Nerlekar N, et al. Pre-operative bariatric clinic
attendance is a predictor of post-operativeclinic attendance and
weight loss outcomes. Obes Surg. 2019;29(7):2270-2275. https://
doi.org/10.1007/511695-019-03843-2

Ramos A, Kow L, Brown W, et al. 5th IFSO Global Registry Report.
Reading: Dendrite Clinical Systems Ltd; 2019. https://www.ifso.
com/pdf/5th-ifso-global-registry-report-september-2019.pdf
(accessed 5 August 2026).

Phelps NH, Singleton RK, Zhou B, et al. Worldwide trends in under-
weight and obesity from 1990 to 2022: a pooled analysis of 3663
population-representative studies with 222 million children, adoles-
cents, and adults. Lancet. 2024;403(10431):1027-1050. https://doi.
org/10.1016/S0140-6736(23)02750-2

Misra S, Nandhini BD, Christinajoice S, et al. Is Laparoscopic Roux-en-Y
Gastric bypass still the gold standard procedure for Indians? Mid- to
long-term outcomes from a tertiary care center. Obes Surg.
2020;30(11):4482-4493. https://doi.org/10.1007/s11695-020-04849-x
Torrego-Ellacuria M, Barabash A, Larrad-Sainz A, et al. Weight regain
outcomes after bariatric surgery in the long-term follow-up: role of
preoperative factors. Obes Surg. 2021;31(9):3947-3955. https://doi.
0rg/10.1007/s11695-021-05497-5

Benaiges D, Bisbe M, Pedro-botet J, et al. Additional metabolic
effects of bariatric surgery in patients with a poor mid-term
weight loss response: A 5-year follow-up study. J Clin Med.
2020;9(10):1-12. https://doi.org/10.3390/jcm9103193

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

Melby CL, Paris HL, Foright RM, et al. Attenuating the biologic drive
for weight regain following weight loss: must what goes down
always go back up? Nutrients. 2017;9(5):468. https://doi.org/10.
3390/nu9050468

Greenway FL. Physiological adaptations to weight loss and factors
favouring weight regain. Int J Obes. 2015;39:1188-1196. https://
doi.org/10.1038/ijo.2015.59

Polidori D, Sanghvi A, Seeley RJ, et al. How strongly does appetite
counter weight; loss? quantification of the feedback control of
human energy intake. Obesity. 2016;24(11):2289-2295. https://doi.
0rg/10.1002/0by.21653

Hinte LC, Castellano-Castillo D, Ghosh A, et al. Adipose
tissue retains an epigenetic memory of obesity after weight loss.
Nature. 2024;636:457-465. https://doi.org/10.1038/s41586-024-
08165-7

Hall KD, Kahan S. Maintenance of lost weight and long-term man-
agement of obesity. Med Clin North Am. 2018;102(1):183-197.
https://doi.org/10.1016/j.mcna.2017.08.012

Lauti M, Kularatna M, Hill AG, et al. Weight regain following sleeve
gastrectomy—a systematic review. Obes Surg. 2016;26(6):1326-
1334. https://doi.org/10.1007/511695-016-2152-x

Skelton J, Murphy A, Conradie-Smit M, et al. Metabolic and bariatric
surgery: postoperative management. SAMJ. 2025;115(9):149-160.
https://doi.org/10.1016/j.ada;j.2015.06.004

Larjani S, Spivak I, Hao Guo M, et al. Preoperative predictors of
adherence to multidisciplinary follow-up care postbariatric
surgery. Surg Obes Relat Dis. 2016;12(2):350-356. https://doi.org/
10.1016/j.s0ard.2015.11.007

Khorgami Z, Zhang C, Messiah SE, et al. Predictors of postoperative
aftercare attrition among gastric bypass patients. Bariatr Surg Pract
Patient Care. 2015;10(2):79-83. https://doi.org/10.1089/bari.2014.
0053

Lujan J, Tuero C, Landecho MF, et al. Impact of routine and
long-term follow-up on weight loss after bariatric surgery. Obes
Surg. 2020;30(11):4293-4299. https://doi.org/10.1007/s11695-
020-04788-7

Hassan M, Barajas-Gamboa JS, Kanwar O, et al. The role of dietitian
follow-ups on nutritional outcomes post-bariatric surgery. Surg
Obes Relat Dis. 2024;20(4):407-412. https://doi.org/10.1016/j.soard.
2023.10.017

Kaouk L, Hsu AT, Tanuseputro P, et al. Modifiable factors associated
with weight regain after bariatric surgery: a scoping review.
F1000Res.  2020;8:615.  [preprint] https://doi.org/10.12688/
f1000research.18787.2

Goldenshluger A, Elazary R, Cohen MJ, et al. Predictors for adherence
to multidisciplinary follow-up care after sleeve gastrectomy. Obes
Surg. 2018;28(10):3054-3061. https://doi.org/10.1007/s11695-018-
3296-7

Received: 28-11-2025 Accepted: 23-07-2026


https://doi.org/10.7196/SAMJ.2025.v115i9b.3706
https://doi.org/10.7196/SAMJ.2025.v115i9b.3706
https://doi.org/10.1007/s11695-019-04022-z
https://doi.org/10.1007/s11695-015-1645-3
https://doi.org/10.1007/s11695-014-1512-7
https://doi.org/10.1007/s11695-014-1560-z
https://doi.org/10.1007/s11695-014-1349-0
https://doi.org/10.1016/j.soard.2019.10.025
https://doi.org/10.1007/S11695-019-03843-2
https://doi.org/10.1007/S11695-019-03843-2
https://www.ifso.com/pdf/5th-ifso-global-registry-report-september-2019.pdf
https://www.ifso.com/pdf/5th-ifso-global-registry-report-september-2019.pdf
https://doi.org/10.1016/S0140-6736(23)02750-2
https://doi.org/10.1016/S0140-6736(23)02750-2
https://doi.org/10.1007/s11695-020-04849-x
https://doi.org/10.1007/s11695-021-05497-5
https://doi.org/10.1007/s11695-021-05497-5
https://doi.org/10.3390/jcm9103193
https://doi.org/10.3390/nu9050468
https://doi.org/10.3390/nu9050468
https://doi.org/10.1038/ijo.2015.59
https://doi.org/10.1038/ijo.2015.59
https://doi.org/10.1002/oby.21653
https://doi.org/10.1002/oby.21653
https://doi.org/10.1038/s41586-024-08165-7
https://doi.org/10.1038/s41586-024-08165-7
https://doi.org/10.1016/j.mcna.2017.08.012
https://doi.org/10.1007/s11695-016-2152-x
https://doi.org/10.1016/j.adaj.2015.06.004
https://doi.org/10.1016/j.soard.2015.11.007
https://doi.org/10.1016/j.soard.2015.11.007
https://doi.org/10.1089/bari.2014.0053
https://doi.org/10.1089/bari.2014.0053
https://doi.org/10.1007/s11695-020-04788-7
https://doi.org/10.1007/s11695-020-04788-7
https://doi.org/10.1016/j.soard.2023.10.017
https://doi.org/10.1016/j.soard.2023.10.017
https://doi.org/10.12688/f1000research.18787.2
https://doi.org/10.12688/f1000research.18787.2
https://doi.org/10.1007/s11695-018-3296-7
https://doi.org/10.1007/s11695-018-3296-7

	Abstract
	Introduction
	Methods
	Study design, study population and sampling
	Data collection
	Data analysis
	Statistical analysis

	Results
	Sociodemographics
	Pre- and post-surgery anthropometry
	Weight regain
	Attendance at scheduled visits to the dietitian
	Reasons for not attending more visits
	Association and correlation between postoperative dietitian follow-up visits and weight regain

	Discussion
	Limitations
	Conclusions and recommendations
	Acknowledgement
	Disclosure statement
	ORCID
	References

