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Abstract: Background: Vitamin D insufficiency is common before and after bariatric surgery. Optimal supplementation to treat vitamin D
insufficiency is not clearly defined. Objective: Determine if serum 25 (OH) D levels improve by the consumption of an additional monthly
ergocalciferol supplement by subjects after bariatric surgery. Study design: Thirty-two subjects were randomly divided to receive an additional
100,000 IUs of ergocalciferol monthly after bariatric surgery (n=10) or standard level vitamin D supplement after bariatric surgery (n=22).
Serum 25 (OH) D, calcium, and hemoglobin A1c levels were measured preoperatively and one year after bariatric surgery. Results: Mean
changes in BMI at 1-year post-operation was �18.12±6.46 kg/m2 in the control group versus �18.84±4.7 kg/m2; p=0.638 in the vitamin D
group. One year after bariatric surgery, the mean changes from baseline in vitamin D levels were 2.69±9.4 and 12.4±17.0 ng/mL in control and
intervention groups, respectively. The treated group showed a marginally higher mean increase in Vitamin D than the control group, p=0.059.
Other mean changes at 1-year post-surgery that were not significantly different include calcium �0.264±0.45 and �0.21±0.509 mg/dl in
control and intervention groups, respectively and HbA1c �1.0±1.21 and �0.95±0.071% in control and intervention groups, respectively.
Conclusion: This study showed 100,000 IUs ergocalciferol once a month is a safe and effective treatment for vitamin D insufficiency in most
patients having bariatric surgery.
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Introduction

Vitamin D deficiency is prevalent among populations with
severe obesity and those having bariatric surgery. In fact,
approximately40–80%ofpatientswith severeobesityhave
been documented as having inadequate vitamin D status, a
serum 25 (OH)D level of <50 nmol/L (20 ng/mL) preoper-
atively [1–4]. The definition of vitamin D insufficiency is
serum 25 (OH) D between 30–50 nmol/L (12–20 ng/mL)
and vitamin D deficiency is serum 25 (OH) D <30 nmol/L
(<12 ng/mL) [1].

Evidence suggests that obesity on its own is a risk factor
for vitamin D deficiency. Current research also suggests
that low 25 (OH) D status in patients with severe obesity
has an inverse association with 25 (OH) D, body weight
and adiposity, adding to the growing evidence for a higher
vitamin D requirement in obesity patients [5–9]. The exact
mechanism for vitamin D deficiency in severe obesity is
not known. Some researchers suggest the cause as the

increased sequestration of vitamin D in adipose tissue,
resulting in a decrease in bioavailability [10–13].

The rate of obesity in America has doubled from 15% to
more than 30% over the past 25 years and affected about
93.3 million of US adults in 2015–2016 [14]. As the preva-
lence of obesity increases, the number of bariatric proce-
dures in America continues to rise [15]. The Roux-en-Y
gastric bypass procedure combines both a restrictive and
malabsorptive state for weight reduction. The biliopancre-
atic diversion with duodenal switch is a procedure with an
even greater degree of malabsorption [16]. As a result,
postoperative intestinal malabsorption of calcium and
vitamin D has been documented [17–19]. The principal site
for active calcium absorption is the duodenum and proxi-
mal ileum,while vitaminDabsorption takes placeprimarily
in the jejunum and ileum. The biliopancreatic diversion
with duodenal switch involves bypassing 60% of the
intestines and fat-soluble vitamin absorption is affected
[16, 20–22]. Even though gastric bypass does not affect

�2021 The Author(s) Distributed as a Hogrefe OpenMind article under the Int J Vitam Nutr Res (2022), 92 (2), 109–117
license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0) https://doi.org/10.1024/0300-9831/a000728



the sites of vitamin D absorption, it is suggested that
Roux-en-Y anastomosis decreases absorption of fat-soluble
vitaminsdue topoormixingwith thebile salts andexclusion
of the duodenum and proximal jejunum [15, 23, 24]. After
bariatric surgery, absorption is compromised, dietary
intake is reduced, and supplements are usually required to
maintain adequate serum levels of vitamin D [10, 25–27].
Research has shown that more than 50% of bariatric sur-
gery patients can experience vitamin D deficiency [28–31].
Ameta-analysis of 51 studies that reviewed 25-hydroxyvita-
min D [25(OH)D] status pre and post bariatric surgery,
identified 17 of these studies that showed mean 25(OH)D
levels �20ng/ml [27, 32]. Bariatric surgery patients may
also face a double threat to their bone health [33–37]. Even
when taking recommended amounts of vitamin D supple-
ments, poor status persists in bariatric surgery patients.
Studies support the use of even higher doses of vitamin D
to facilitate the maintenance of normal vitamin D status
after bariatric surgery [27, 33, 38–41]. Previous studies
demonstrated that cholecalciferol may provide a fast and
larger increase in serum 25 (OH) D than ergocalciferol
[42–45]. At the inception of this study, however, the only
high dose vitamin D supplement was ergocalciferol. Speci-
fic aims of the study were to determine if serum 25 (OH) D
levels are improved by the consumption of a monthly ergo-
calciferol supplement (average daily dose of 3333 IUs of
vitamin D) by subjects after bariatric surgery and to deter-
mine if it sustains an increase in serum 25 (OH) D levels
to normal range (30–100 ng/mL) in bariatric surgery
patients.

Material and methods

Participants

This study involved thirty-two patients (22 control group;
10 experimental group) having elective gastric bypass or
biliopancreatic diversion with duodenal switch surgery for
severe obesity. Subjects were alternately divided into a
control group receiving thestandard level vitaminDsupple-
ment in the surgery center’s protocol and a vitamin D
supplement (experimental) group receiving an additional
monthly dose of 100,000 IUs of ergocalciferol. It was not
intended to have an unbalanced study design with only
10 subjects in the experimental group. Initially, there were
39 subjects assigned to each group. The control group had
12 non-white subjects and the experimental group had
6non-white subjects.A t-test indicatednosignificant differ-
encebetween thecontrol andexperimental groups’25 (OH)
D mean levels (p<0.16) at baseline. Please see Figure 1
showing the decreased number of participants over time

and reason for exclusion. In the control group, 14 subjects
had the Roux-En-Y gastric bypass (RYGB), and eight sub-
jectshad thebiliopancreatic diversionwithduodenal switch
(DS) surgery. In the experimental group, eight subjects had
the RYGB and two subjects had the DS surgery.

The study was approved by the ethical committee of
Texas Tech University Institutional Review Board for the
protection of human subjects. All subjects signed informed
consent prior to participating in the study. Subjects were
recruited and along with their baseline lab values (serum
25 (OH) D, calcium, and hemoglobin A1c) being collected,
a questionnaire was completed regarding outside sources
of vitamin D, including sun exposure, multivitamins and
24-hour dietary recall. Exclusion criteria considered were
age less than 18 years or greater than 70 years, serum
25 (OH)Dor calcium levels above thenormal rangeat base-
line prior to surgery, subjects without both pre- and post-
surgery serum 25 (OH) D levels, use of medications, such
as steroids, cholestyramine, phenobarbital, phenytoin,
and other anticonvulsant medications, and high daily sun
exposure through working outdoors or regular tanning at
a salon were excluded from the study.

Procedure

This research study was a prospective clinical trial of a high
dose monthly ergocalciferol on vitamin D status. The con-
trol group was instructed to take the standard vitamin D
and calcium supplements as prescribed, which included: a
multivitamin containing 800 to 2000 IU of cholecalciferol
and 1600–2000mgcalciumcitrate/1600–2000 IUschole-
calciferol in 4 daily doses. The vitamin D (experimental)
group received, in addition to the control group supple-
ments, two 50,000 IUs capsules of ergocalciferol (Drisdol)
once a month. Drisdol is a prescription ergocalciferol
supplements from Sanofi-Aventis US LLC. The vitamin D
group was prescribed 1600–2000 IUs of vitamin D as
cholecalciferol plus an additional 3333 IUs of ergocalciferol
for a total daily vitamin D dose of 5733–7333 IUs per day
which slightly exceeds theULvalueof4000 IUsperday [1].

Subjects who were in the vitamin D supplement (experi-
mental) group who received the additional vitamin D sup-
plement were asked to come to their regular follow-up
appointment schedule, which was at 1 month, 3 months,
6 months, 9 months and 1 year and were given adequate
amounts of vitamin D caplets to provide each subject with
a total of 100,000 IUs of ergocalciferol per month. Each
subject was instructed to take 2 vitamin D caplets contain-
ing 100,000 IUs ergocalciferol each month with a snack
(such as 1 tablespoon of peanut butter or other food)
containing some fat. They were also instructed to take the
vitamin caplets 2weeks or longer before labworkwas done.
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Subjects were called at monthly intervals and reminded
to take the vitamin D caplets with the appropriate amount
of fat.

Although vitamin D levels <20 ng/mL are considered
insufficient, if subjects in either group had a serum vitamin
D level below the normal range (<30 ng/mL), a standard
preemptive protocol for vitaminDdeficiencywas followed.
During the study, recommendations were reevaluated and
an additional 2000 IUs vitamin D daily was recommended
if serum 25 (OH) D levels fell below the normal range
(<30 ng/mL). Serum 25 (OH) D levels were rechecked in
3months after recommendations were given. The assigned
study intervention, follow-up, and number of participants
are depicted in Figure 1. Subjects were asked for informa-
tion on sun exposure, vitamins, medications, and any other
supplement usage before each blood sample was taken.

Lab methods

The subjects had blood analyses (such as 25 (OH) D,
calcium, and hemoglobin A1c) that were completed on
every patient before and one year after surgery to assess
response to the vitamin D protocol in this study. Form of
vitamin D analyzed was total 25 (OH) D and methods used
for analyses were Liquid Chromatography with tandem
mass spectrometry (LC-MS-MS), which is a powerful
analytical technique that combines the separating power
of liquid chromatography with the highly sensitive and
selectivemass analysis capability of triple quadrupolemass

spectrometry. Samples are pumped through a stationary
phase (LC column) by a mobile phase flowing through at
high pressure. After elution from the LC column, the
effluent is directed to the mass spectrometer. This is a fast,
sensitive, and robustmethod for analysis of total 25 (OH)D
inserum[46].Serumlevelsof25 (OH)Dless than30ng/mL
are considered insufficient in this study [38, 47, 48]. Other
blood parameters related to the study such as calcium and
hemoglobin A1c were included in the lab work, and the
effect of the new vitamin D protocol on these parameters
was assessed. Adjusted calcium values were calculated in
subjects that had serum albumin levels below normal.

Statistical analyses

For each of the outcome measures, change scores from
pre- to post-intervention were calculated for each individ-
ual. Descriptive statistics which include both the means
and standard deviations were calculated on the study
variables. Nothing suggests a significant deviation in
normality, either in the probability plots or in the p-value
from the Anderson-Darling test. The two-sample t-test is
valid and used for change scores from pre- to post-
intervention.

A paired sample t-test was used to determine if there was
a significant difference inmean vitamin D values from pre-
to post-supplementation. An independent sample t-testwas
used to assess for significant differences in group (control
vs. vitamin D supplement) means as well as differences

Figure 1. Study flow chart.
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between types of surgery, race, gender, and diabetic status.
A p-value <0.05 was considered statistically significant.
Statistical analyses were done using SPSS Version 21 (SPSS,
Chicago, IL, USA) and Minitab Statistical Software: Cloud
App &Windows Desktop.

Results

Demographic and baseline sun exposure,
dietary vitamin D, and supplement use
questionnaire data

The study concluded with 32 bariatric surgery patients.
Twenty-two patients (2 African Americans, 6 Hispanic,
and 14 White subjects) received standard vitamin and
mineral regimen (control group), while 10 patients (White
subjects) received 100,000 IUs ergocalciferol each month
in addition to the standard vitamin and mineral regimen

(vitamin D group). Demographic and baseline data on sun
exposure, dietary vitamin D, and supplement use can be
further evaluated in Table 1.

Control vs. vitamin D group

Mean changes in BMI at 1-year post-operation was
�18.12±6.46 kg/m2 in the control group versus �18.84
±4.7 kg/m2; p=0.638 in the vitamin D group. The mean
changes frombaseline in vitaminD levels at 1-year post sur-
gery were 2.69±9.4 and 12.4±17.0 ng/mL in control and
intervention groups, respectively. The treated group
showed a marginally higher mean increase in Vitamin D
than the control group, p=0.059. Other mean changes at
1-year post-surgery that were not significantly different
include calcium �0.264±0.45 and �0.21±0.509 mg/dl
in control and intervention groups, respectively and
HbA1c �1.0±1.21 and �0.95±0.071% in control and inter-
vention groups, respectively. These changes between
groups can be seen in Table 2.

Table 1. Demographic and questionnaire data by study group

Control group Vitamin D group

Characteristic N=22 N=10 P-value

Age (yrs) 33–63 41–67

Mean±SD 48.23±10.46 50.9±9.07 0.492

Sex (% Female) 81.8% 80% 0.907

Race (%) 0.028*

White 63.6% 100%

Non-white 36.4% 0%

Mean Pre-surgery BMI (kg/m2) 49.46±9.63 50.63±5.9 0.727

Surgery (%) 0.371

RYGB 63.7% 80%

DS 36.4% 20%

Diabetes (%) 50% 30% 0.306

Approximate daily sun exposure (Minutes) 119.06 min 72.5 min 0.412

Sunscreen use (%) 8-Never 2-Never 0.684

5-Occasionally 8-Occasionally

3-Always

Have tanning treatments (%) Yes-2 Yes-1 0.740

No-20 No-9

Multivitamin use Yes-21 Yes-10 0.440

No-1

Calcium supplement use Yes-21 Yes-10 0.440

No-1

Vitamin D supplement use Yes-16 Yes-7 0.710

No-6 No-3

Other nutrient or herbal supplement use Yes-15 Yes-10 0.134

No-7

Estimated dietary vitamin D intake 3.64 μg/day 2.3 μg/day 0.654

*There was a significant difference (p<0.05) among group questionnaire data; independent sample t-test.

Int J Vitam Nutr Res (2022), 92 (2), 109–117 �2021 The Author(s) Distributed as a Hogrefe OpenMind article under the
license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

112 S. Galyean et al., Improving vitamin D with monthly high-dose supplement



Baseline vs 1-year post-operation data

In this study, 75% of subjects were vitamin D insufficient
prior to surgery and 59% of subjects in control group
remained insufficient compared to only 10% of subjects
in vitamin D group after surgery. A significant increase
was seen inmean serum 25 (OH)D levels (26.1±9.23 versus
38.53±16.75 ng/mL; p=0.046) from baseline to 1-year
post-op in the vitamin D group receiving an additional
100,000 IUsergocalciferol permonth.Therewasnosignif-
icant difference in the mean serum 25 (OH) D levels from
baseline to 1-year post-op in the control group. A significant
decrease was seen in serum calcium levels in the control
group. Seventeen (77%) subjects in the control group had
slight decreases in serum calcium levels; however, no sub-
ject had serumcalciumout of thenormal rangeof reference
values (8.4–11.0 mg/dL). There was no significant differ-
ence among serum calcium levels in the vitamin D group.
Both the control and vitamin D groups had significant
differences in baseline and 1-year post-op hemoglobin A1c
levels and BMI calculations. Differences between baseline
and 1-year post-op data can be found in Figure 2.

When comparing serum 25 (OH) D levels among races,
the only race to compare between groups was white sub-
jects due to the vitamin D group being 100% Caucasian.
The control group had 14 (63.6%) white subjects. There
was no significant difference between pre and 1-year
post-op data in the control group (25.67±11.79 vs. 28.76
±7.59 ng/mL; p=0.316). There was a significant difference
between the vitamin D group subjects (26.1±9.23 vs. 38.53
±16.75ng/mL;p<0.05). Therewasno significant difference
between baselinemean serum 25 (OH)D levels for the con-
trol group (25.67±11.79 ng/mL) compared to the vitamin D
group (26.1±9.23ng/mL;p=0.925).After 1-yearpost-op, the
vitamin D group (38.53±16.75 ng/mL) had close to a signif-
icantly highermean serum 25 (OH)D level, than the control
group (28.76±7.59 ng/mL); p=0.06.

When comparing 1-year post-operative mean serum 25
(OH) D levels among types of surgery, there was no signif-
icant difference between RYGB (n=22) subjects (30.99
±14.47) and DS (n=10) subjects (24.35±9.55 ng/mL);

p=0.19. There was significant difference seen in mean
serum 25 (OH) D levels among white 24 (75%) subjects
(32.83±12.91 ng/mL) and non-white 8 (25%) subjects
(17.18± 5.62ng/mL); p<0.00.Mean serum 25 (OH)D levels
did not reach significant differences between female 26
(81.25%) subjects (29.01±14.49) and male 6 (18.75%) sub-
jects (28.52±7.42 ng/mL); p=0.94.

Serumconcentrationsof vitaminD, calcium,hemoglobin
A1c, and BMImeasurements at baseline and 1-year post-op
between groups; independent sample t-test. Values are
means, with standard deviations represented by vertical
bars. There was a significant difference in 1-year post-op
mean serum 25 (OH) D levels between the control and
vitamin D group; p=0.004. Asterisks denote statistical sig-
nificance (p<0.05).

Discussion

Bariatric surgery patients are at an increased risk for
vitamin D deficiency for many reasons. The majority of
people with severe obesity will suffer from vitamin D defi-
ciencydue to the sequestrationof vitaminD in the fat tissue.
Furthermore, malabsorption of vitamin D in patients with
severe obesity who undergo bariatric surgery ultimately
results from impaired fat absorption [49]. This population
can also have low vitamin D levels because of inadequate
vitamin D intake and insufficient sun exposure. A study
by Carlin et al. evaluated a weekly supplement regimen in
vitaminD-depletedwomenwith extreme obesity whowere
randomly assigned to receive 50,000 IUs of vitamin D
weekly after RYGB (group 1; n=30) or no additional vitamin
D after RYGB (group 2; n=30) [50]. All patients received a
daily supplement of 800 IUs vitamin D and 1500 mg cal-
cium. After one year post-trial, vitamin D depletion and
mean 25(OH) D level had improved significantly in group
1 (14% and 37.8 ng/mL, respectively) compared with the
values in group 2 (85% and 15.2 ng/mL, respectively;
p<0.00 for both) [50]. It also showed a weekly regimen to
be effective.

Table 2. Comparing mean changes at 1-year post-operation data

Control group (n=22) Vitamin D group (n=10)

Mean changes 1-year post-op Mean changes 1-year post-op P-value

25(OH)D ng/mL 2.69±9.4 12.4±17.0 0.059*

Serum Calcium mg/dl �0.264±0.45 �0.21±0.51 0.389

Hemoglobin A1c % �1.0±1.2 �0.95±0.07 0.447

BMI kg/m2 �18.12±6.46 �18.84±4.7 0.638

*Mean changes showed the treated group with a marginally higher increase for vitamin D between groups; two sample t-test. Asterisks denote marginal
statistical significance (p=0.059).
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This study was designed to determine if a once monthly
supplement of ergocalciferol would improve vitamin D sta-
tus in RYGB and DS surgery subjects. Poor compliance in
pill taking is often an obstacle in the treatment of vitamin
D deficiency in gastric bypass and DS subjects. One barrier
to successful management of less than optimal vitamin D
status in bariatric surgery subjectswas removed by this pro-
tocol with a once monthly versus daily supplementation
regime. The current study demonstrated that bariatric sur-
gery patients had a significant increase in serum 25 (OH) D
levels after receiving an additional monthly oral dose of
100,000 IUs ergocalciferol for one year post bariatric
surgery.

Type 2 diabetes has a relation to low serum 25 (OH) D
levels [51]. Low vitamin D influences glucose intolerance,
and vitamin D supplementation improves glycemia and
insulin secretion in patients with type 2 diabetes [52].
VitaminDhasbeen shown tohelp insulin secretion in type 2
diabetics and also improves insulin sensitivity in women
with gestational diabetes [53]. Some researchers state that
a genetic variant of the (vitamin D receptor) VDR gene
can also be a contributor to the development of type 2
diabetes [54]. In a study conducted byMcGill et al. looking
at how vitamin D3 was related to measures of fat mass,
metabolic syndrome markers, hemoglobin A1c, and
metabolic syndrome in a cross-sectional sample of 250
adults who are overweight and have obesity of different

ethnicities. They found that serumvitaminD3was inversely
related toweight,BMI, andmarkersof type2diabetes (large
waist, raised hemoglobin A1c) but not to adipose tissue nor
tometabolic syndrome per se [55]. Ye et al. concluded from
their study, investigatingVDRasa candidate gene for type 2
diabetes mellitus, that VDR is not a major gene for type 2
diabetes mellitus; however, polymorphisms in the VDR
gene are associated with the susceptibility to obesity in
subjects with early-onset type 2 diabetesmellitus [56]. This
could be a direct effect of vitaminD in adipocyte differenti-
ation andmetabolismor an indirect effect bymodulation of
insulin secretion [56]. There aremany suggested reasons as
to what causes vitamin D inadequacy and how it affects the
prevalence of type 2 diabetes, and our study confirms this
association as well. Our study was similar to Poires et al.
who looked at bariatric surgery and its effect on diabetes
and found 34%of subjects to be glucose impaired preoper-
atively and 86.5% of these subjects reverted back to eug-
lycemia [57]. Fourteen (43.75%) of our subjects were
diabetic and 69.2% of these subjects improved to normal
hemoglobin A1c.

It is imperative for patients, which have severe obesity
and presenting for bariatric surgery, to have vitamin D
levels assessed and started on a vitamin D supplement.
However, the daily recommended amount for adults does
not seem to be adequate for this patient population.
Many studies demonstrate that a high dose ergocalciferol

Figure 2. Baseline and 1-year post-operation values for subjects in control and vitamin D groups.
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supplement can improve vitamin D levels. One study used
different doses of vitamin D supplementation to determine
how best to treat vitamin D deficiency among bariatric
surgery patients. Goldner et al. evaluated three doses of
cholecalciferol (800, 2,000, and 5,000 IU/day) in
45 patients undergoing Roux-en-Y gastric bypass [38]. At
12 months, the 800-, 2,000-, and 5,000-IU groups had a
significantly higher mean serum 25 (OH) D level than pre-
operatively (p=<0.001) and had mean±SD increase in
25 (OH) D of 27.5 ± 40.0 (11±16), 60.2 ± 37.4 (24.08
±14.96), and 66.1 ± 42.2 nmol/L (26.44±16.88 ng/mL),
respectively [38]. The end values were 75.3±64.8 (30.1±
25.9), 97.7±60.7 (39.08±24.26), 123.4±68 nmol/L (49.34±
27.18 ng/mL), respectively. At the end of the current study,
the mean serum 25 (OH) D was significantly higher
(p=0.046) in subjects that received the additional monthly
100,000 IUs ergocalciferol than in subjects that received
the standard regimen with a mean increase of 12.43±
7.52 ng/mL and 70% of subjects improving serum
25 (OH) D levels greater than 30 ng/mL. Our results were
similar to Goldner et al. dose of 2,000 IUs cholecalciferol
asourmeanendvaluewas38.53±16.75ng/mL[38].Wealso
had similarities with the 2,000 and 5,000 IUs cholecalcif-
erol in % of improvement of vitamin D level, as Goldner
et al. showed 44%, 78%, and 70% that achieved 25 (OH)
D levels�75nmol/L (�30ng/mL) (p=0.38) after receiving
800, 2,000, and 5,000 IUs cholecalciferol daily for one
year, respectively [38]. Our daily dose of vitamin D aver-
aged 3333 IU of ergocalciferol. Our results were less signif-
icant than Goldner et al.; this could be due to the use of
cholecalciferol, which is shown to be better absorbed. In
addition, one group received a slightly higher dose in one
arm of their study than the current study.

Interestingly, our findings were similar to another study
conducted by Carlin et al. where 60 vitamin D-depleted
women with severe obesity received 50,000 IU of ergocal-
ciferol weekly after RYGB (group 1; n=30) or no additional
vitamin D after RYGB (group 2; n=30) [50]. All patients
received a daily supplement of 800 IU vitamin D and
1500mgcalcium. The serum 25 (OH)Dwasmeasured pre-
operatively and one year after RYGB and themean 25 (OH)
D level significantly improved in group 1 (37.8ng/mL) com-
paredwith the values in group 2 (15.2 ng/mL; p<0.05) [50].
The significance was greater in Carlin et al. study, which is
very likely due to their 50,000 IUs weekly dose (200,000
IUsmonthly), compared to our 100,000 IUsmonthly dose.
Furthermore, their subjects had a lower baseline mean
serum 25 (OH) D level than our study. However, our 1-year
post-op mean serum 25 (OH) D levels were very similar.

There were limitations to this study that included a small
sample size and unequal distribution of race. This study
depended on subjects completing the study, andmany sub-
jects had to be withdrawn due to noncompliance with the

study protocol. In addition, this study was not able to
include additional laboratory tests to rule out vitamin D
toxicity. However, there were no subjects that exhibited
signs or symptoms of vitamin D toxicity or hypercalcemia.
The highest serum 25 (OH) D level in the study was
80.1 ng/mL so no subjects had elevated serum vitamin D
levels in the vitamin D supplemented group. It should also
be noted that vitamin D is not the only micronutrient defi-
ciency risk amongbariatric surgery patients. There are risks
of othermicronutrient deficiencies, including vitaminsB12,
thiamine, folate, A, and K, along with the trace minerals
iron, zinc, and copper. Nutritional complications after
bariatric surgery need to be monitored and further
investigated.

Conclusion

In conclusion, this study demonstrates that bariatric sur-
gery subjects have inadequate serum 25 (OH)D levels prior
tohaving surgery.The results indicated that aoncemonthly
high dose ergocalciferol supplement, thoughmarginal, will
increase serum 25 (OH) D in the experimental group that
was treated after one year. The findings of this study
showed 100,000 IUs ergocalciferol once a month is a safe
and effective treatment for vitamin D deficiency and insuf-
ficiency in most patients having bariatric surgery. The
results of this study focus on the advantageous effect of
vitamin D supplementation in bariatric surgery patients.
With further research, better treatment regimens can be
found to help the bariatric surgery patientswith compliancy
in their vitamin/mineral supplementation and improve
vitamin/mineral deficiencies and insufficiencies. Further-
more, more research is needed to find the optimal dose of
vitamin D to prevent and treat vitamin inadequacies in
the bariatric surgery population.
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