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ABSTRACT

Introduction: This study aims to determine the relationship of diet quality in women with weight

change, body mass index (BMI), and depression one year after undergoing sleeve gastrectomy.

Material and methods: This is a cross-sectional descriptive study with 62 women aged 18-65
years who underwent sleeve gastrectomy in a private hospital and completed their first
postoperative year. The participants were asked to fill a questionnaire on 3-day food consumption
record, sociodemographic characteristics, and nutritional status; Beck depression inventory (BDI)
was applied. Mean adequacy ratio (MAR) was used to evaluate diet quality.

Results: The mean age was 33.6 + 9.5 years. The mean MAR score was 76.0 + 31.8, and the mean
BDI score was 8.2 + 6.4. The excess weight loss rate was high in patients with good diet quality,
and the BMI and depression scores were low (Pew, g > 0.05, Pgec < 0.001). Diet quality was found
to be negatively correlated with body weight, BMI and depression scores and positively correlated

with excess weight loss.

Conclusions: Enhancing the diet quality can help patients in overcoming postoperative
depression and increasing the success of weight loss. Regular follow-up and guidance provided to

the patients by specialized dietitians can further augment the success rates.
Keywords: Bariatric Surgery; Gastrectomy,; Body Mass Index; Depression; Body Weight Changes.

Entry Terms: Sleeve gastrectomy.
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RESUMEN

Introduccion: Este estudio tiene como objetivo determinar la relacion de la calidad de la dieta
con el cambio de peso, el indice de masa corporal (IMC) y la depresién en mujeres un afio

después de someterse a una gastrectomia en manga.

Material y métodos: Se trata de un estudio descriptivo transversal con 62 mujeres de 18 a 65
afnos a las que se les realizé una gastrectomia en manga en un hospital privado y completaron
su primer afio postoperatorio. Se pidi6 a los participantes que llenaran un cuestionario sobre el
registro de consumo de alimentos de 3 dias, las caracteristicas sociodemogrdficas y el estado
nutricional. Se aplicé el inventario de depresiéon de Beck (BDI). Se utilizé la razén de adecuacion

media (MAR) para evaluar la calidad de la dieta.

Resultados: La edad media fue de 33,6 + 9,5 afos. La puntuacion media de MAR fue de 76,0 +
31,8 y la puntuacion media de BDI fue de 8,2 * 6,4. La tasa de pérdida excesiva de peso fue alta
en pacientes con buena calidad de |a dieta, y las puntuaciones de IMC y depresion fueron bajas
(PEWL, IMC> 0,05; PBeck <0,001). Se encontré que la calidad de la dieta se correlacioné
negativamente con el peso corporal, el IMC y las puntuaciones de depresién y se correlacion6

positivamente con la pérdida excesiva de peso.

Conclusiones: Mejorar la calidad de |a dieta puede ayudar a los pacientes a superar la depresion
posoperatoria y aumentar el éxito de la pérdida de peso. El seguimiento regular y la orientacion
proporcionada a los pacientes por dietistas especializados pueden aumentar aun mds las tasas

de éxito.

Palabras clave: Cirugia Baridtrica; Gastrectomia; indice de Masa Corporal; Depresién; Cambios en

el Peso Corporal.

Entry Terms: Gastrectomia en manga.
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KEY MESSAGES

. We determined that the excess weight loss rate is higher in patients with good diet
quality.
. As diet quality increases, body mass index decreases in patients one year after

undergoing sleeve gastrectomy.
. We found that as diet quality increases, depression scores decrease.
. improved diet quality may be helpful in overcoming postoperative depression and

increasing the success of weight loss in patients one year after undergoing sleeve gastrectomy.
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INTRODUCTION

Bariatric surgery patients are unable to achieve the targeted body weight loss or tend to regain
the lost body weight over time since they continue their wrong nutritional habits after surgery.
Therefore, bariatric surgery is alone not sufficient to treat obesity. The patients should be guided
to develop proper nutrition habits, select healthy foods, and sustain the weight loss through an
appropriate physical activity program®. Proper nutrition in the postoperative period aids in
maintaining the weight loss and ensuring an adequate protein intake. Adopting a healthy
lifestyle and adhering to diet quality are important in achieving the long-term benefits of

bariatric surgery?.

Diet quality, which refers to energy and nutrient adequacy, can be affected by malabsorption and
food intolerance after bariatric surgery®*. There is a significant decrease in the volume of food
consumed and the total energy intake after the surgery. That may endanger the diet quality,
especially in the first year of surgery®. After bariatric surgery, patients should consume a diet that
is balanced in all nutrients such as complex carbohydrates, healthy essential fats, and high-
quality proteins®. An unbalanced diet may lead to inadequate weight loss as well as weight regain
and consequently poor health outcomes in the long run>’. As a matter of fact, while there are
many studies showing the relationship of diet quality with body mass index (BMI) and obesity,
there are many studies that did not find a significant relationship®'® In a study conducted with
954 male and 1356 female adults, diet quality was not associated with BMI, but was associated
with waist circumference measurement™. In another study conducted with 6325 men and 7211
women, it was observed that diet quality had a negative relationship with BMI. This relationship
was higher in women (p<0.05)*. These inconsistencies between studies are thought to be due to
the diet assessment methods, study protocols, differences in dietary index range and the
characteristics of the populations involved in the studies®. In addition, the presence of other
factors affecting diet quality can also change the results. Because diet quality can also be

affected by socioeconomic level, education level, lifestyle and habits™.

It has been observed that unhealthy diet and poor diet quality are also associated with
depression symptoms'“. There are some studies showing that depression and its severity increase
in the post-op first year in patients who have undergone bariatric surgery*>*¢, Depression can
negatively affect diet quality by causing symptoms such as loss of appetite or overeating”. This is
a risk factor in reducing the success of surgery and quality of life by negatively affecting the diet

quality of patients®. Thus, postoperative success should be evaluated not only based on the
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weight lost by the individual but also by considering the postoperative psychological well-being

and adaptation process.

This study aims to determine the relationship of diet quality in women undergoing sleeve

gastrectomy with weight change, BMI, and depression one year after the procedure.
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MATERIAL AND METHODS
Study design and participants

Necessary permits and approvals were obtained from the hospital where the study was
conducted. Ethics Committee approval was obtained from the Ethics Board of Health Sciences
Research (dated Dec 11, 2019 and numbered 15). After securing the approval, 62 women who
had undergone sleeve gastrectomy in the Bariatric and Metabolic Surgery unit of a private
hospital between August and November 2018 were included in the study. The inclusion criteria of
this cross-sectional and descriptive study were as follows: age 18-65 years, female gender,
underwent laparoscopic sleeve gastrectomy, completed the first postoperative year, not suffering
from any chronic disease, and not being pregnant. After the operation, dietitian interviews were
made with the patients on the postoperative 2nd week, 4th week, 2nd, 3rd and 4th months.
Subsequently, there was no planned meeting, the patients contacted the dietitian when they had

any questions.
Procedure

A questionnaire seeking information on general characteristics and sociodemographic data was
given to individuals who volunteered to participate in the study. Anthropometric measurements
of the participants (body weight and height before and after the surgery) were taken and
recorded by the researcher. Body weight was measured using Tanita 360 ST® model Bioelectric

Impedance Analysis.

The BMI of the patients was calculated using the following formula: body weight (kg) / height
(m?). The results were evaluated as per the World Health Organization (WHO) classification®.
According to the weight and BMI values, “excess weight loss” (EWL) values of the patients were
calculated [(weight before surgery — weight after surgery) / (weight before surgery - ideal
weight)]. Ideal weight was defined as the BMI value corresponding to 25 kg/m? Multiplying the
result by 100 yielded the EWL percentage®. Since this value is used as the difference between

normal weight and overweight in the publications, we defined BMI as 25 kg / m?in this study®.

To evaluate the nutritional status of the patients, food consumption record was obtained for
three consecutive days (two days on weekdays and one day on the weekend). Energy and
nutrients consumed as daily diet were analyzed using the “Computer-Aided Nutrition Information
Systems Package Program (BEBIS)” developed for Turkey®. The estimated energy and nutrient
data were evaluated based on daily recommended intake (DRI) levels®. Mean adequacy ratio

(MAR) scores calculated from the nutrient adequacy ratio (NAR) were used to evaluate the diet
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quality. MAR is one of the most frequently used indices for studying diet quality, especially in
terms of its adequacy. The NAR score is calculated by comparing the individual daily consumption
amounts of nutrients with the DRI levels categorized according to age and gender?®. In the
present study, the NAR scores were calculated as percentages for the 10 nutrients of
carbohydrate, protein, calcium, iron, magnesium, phosphorus, folate, vitamin B4, riboflavin, and
niacin.

The MAR score is obtained as a percentage by taking the average of the NAR scores calculated
for the 10 nutrients. In the evaluation, <50 points is classified as “inadequate,” 51-80 points as

“need improvement,” and >80 points as “good” *.

In the present study, Beck depression inventory (BDI) was used to measure the symptoms of
depression and determine their degree. BDI is scored between O and 63. The adaptation of the
system to the Turkish population was performed by Hisli® (Cronbach alpha value: 0.86-0.81).
The cutoff score of the scale was accepted as 17 in this case. BDI is a 4-point Likert-type scale,
and each question is scored as 0, 1, 2, or 3. Scores are evaluated as normal (1-10 points), mild
mental distress (11-16 points), borderline clinical depression (17-20 points), moderate
depression (21-30 points), severe depression (31-40 points), and highly severe depression (>40
points) %.

Statistical analysis

All data were analyzed using the IBM SPSS Statistics 23 program. While evaluating the study
data, frequency distributions were provided for the categorical variables and descriptive statistics
(mean, standard deviation, minimum, and maximum) were provided for the numerical variables.
Besides, normality of the quantitative variables was tested. Parametric tests were used for
variables with normal distribution, whereas non-parametric tests were used for those that did

not exhibit a normal distribution.

For non-parametric comparisons, Kruskal-Wallis H test was employed to test the significance of
the difference between the averages of three or more groups. Furthermore, Mann-Whitney U test
was utilized to analyze one independent variable with two sub-groups, and Chi-square analysis
was applied to evaluate the relationship between two independent categorical variables.

Spearman Correlation Test was used to define the relationship between quantitative variables.

8
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RESULTS

The mean age of the participants was 33.6 £ 9.5 years, and 50% were between 26 and 35 years
of age. Besides, 45.1% were workers, 33.9% were civil servants, and 21% were unemployed. The
diet quality was “good” in 46.8% of the patients, 30.6% needed improvement, and 22.6% had
“inadequate” diet quality. The mean total MAR score was 76.0 + 31.8. When the BDI scores were
examined, 71.0% of the participants were normal and 21.0% had mild mental disorder. None of
the patients had highly severe depression. The mean BDI score of the participants was 8.2 + 6.4

(Table 1).

9
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Table 1. Distribution of patients according to their demographic characteristics, MAR score and
Beck depression score classifications.

N (62) %

Age groups (years)

18-25 12 193
26-35 31 50.0
36-45 13 21.0
46 and over 6 9.7
Occupation

Not working 13 210
Officer 21 339
Worker 28 451
Educational level

No formal education 1 16
Middle School 5 8.0
High school 22 355
Undergraduate 26 419
Postgraduate 8 129
Smoking status

Yes 25 40.3
No 37 597
MAR score classification

Insufficient (< 50) 14 22.6
Need to be improved (51-79) 19 30.6
Good (> 80) 29 46.8
Beck depression classification

Normal L 71.0

10
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Mild mental disorder
Borderline clinical depression
Moderate depression

Severe depression

Very severe depression

13

210

3.2

3.2

16

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License

11


http://creativecommons.org/licenses/by-nc-sa/4.0/

The mean postoperative body weight and BMI of the patients were significantly lower when
compared with the preoperative period (p < 0.001). Moreover, 96.8% of the patients exhibited an
EWL value of 250% (Table 2).

12
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Table 2. Average of anthropometric measurements of patients.

Min-Max xX*SD
Body weight (kg)
Before surgery 99.0-200.0 1257199
Post-op first year 55.0-112.0 79.5£14.0
P* 0.000'
BMI (kg/m?)
Before surgery 40.0-61.8 451+57
Post-op first year 21.2-41.9 28.614.5
P* 0.000'
EWL 28.6-1253 84.1+19.6
N (62) %
EWL <%50 2 32
EWL > %50 60 96.8

BMI: Body mass index, EWL: Excess weight loss, *paired sample t-test, *: P<0.001

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License
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According to the MAR score classification, 64.3% of those with poor nutritional quality had mild
mental disorder, 14.3% had borderline clinical depression, 14.3% had moderate depression, and
7.1% had severe depression. Furthermore, 21.1% of the patients in the group whose diet quality
needed improvement had mild mental disorder. Depression was not observed in patients with
good nutritional quality. The difference between the depression classes with respect to diet

quality classification was statistically significant (p < 0.001) (Table 3).

14
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Table 3. Distribution of mental states of patients according to their dietary quality.

Beck depression

MAR Score Classification

score classification Insufficient ":;e:r(:el:e Good "
N % N % N %
Normal 15 789 29 100
Mild mental disorder 9 64.3 4 211
Borderline clinical depression 2 143 0.000'
Moderate depression 2 143
Severe depression 1 71

*Chi- square test, :P<0.001

15

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License


http://creativecommons.org/licenses/by-nc-sa/4.0/

Mean body weight, BMI, and BDI scores were high in patients with poor diet quality (p > 0.05, p >
0.05, p < 0.001, respectively). In patients with poor diet quality, EWL, protein, carbohydrate,
riboflavin, niacin, folate, vitamin By, calcium, magnesium, phosphorus, and iron levels were low

(p > 0.05 for EWL, p < 0.05 for others) (Table 4).
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Table 4. Comparison of diet quality levels of patients with some parameters.

Insufficient ":::r::el;e Good o
X+SD X+SD X+SD

Body weight (kg) 811144 80.9+14.8 77.9%137 0.685

EWL (%) 79.2%22.2 84.7%22.9 86.0%16.0 0.573

BMI (kg/m?) 29.8+55 28.3%4.6 281%39 0.523

Beck Depression Score 17.346.0 5.8%4.3 54%3.0 0.000**
Protein (g) 26191 56.4%155 82.0£29.0 0.000**
Carbohydrate (g) 45.5%25.8 72.1%26.9 111.8+47.0 0.000**
Fat (g) 389+19.3 36.6%18.3 40.8+21.2 0.002*
Riboflavin (mg) 0.3+x0.1 0.8+0.2 1404 0.000**
Niacin (mg) 33%21 6.9+2.8 13.0¢7.5 0.000**
Folate (mcg) 105.5%65.9 132.5¢66.0 185.6%76.2 0.002*
Vitamin B, (mcg) 1.0+0.8 26115 4.2%1.8 0.000**
Calcium (mg) 205.2+80.5 437241412 630.422651  0.000**
Magnesium (mg) 68.2+35.4 123.4%269 202.7+¥719 0.000**
Phosphorus (mg) 312.4%80,9 640.3¥130.7 915.3+2601  0.000**
Iron (mg) 2.5%0.9 LL¥] 4 6.1+2.3 0.000**

BMI: Body mass index, EWL: Excess weight loss, ": Anova Test, *: P<0.05, **:P<0.001
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The MAR score was negatively correlated with postoperative body weight and BMI (p < 0.05). The
score was positively, albeit insignificantly, correlated with EWL and fat intake (p > 0.05). The score
displayed a significant negative correlation with BDI and a positive correlation with protein,
carbohydrate, riboflavin, niacin, folate, vitamin B,,, calcium, magnesium, phosphorus, and iron
levels (p < 0.05). The BDI score was positively correlated with age, postoperative body weight, and

BMI, while it was negatively correlated with EWL and all nutrients (Table 5).
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Table 5. The relationship between patients' MAR scores and beck depression scores with some

parameters.
MAR scores Beck Depression Scores

r p' r p'
Age (years) -0.083 0.519 0.045 0.727
Body weight after surgery (kg) -0.157 0.223 0.054 0.654
BMI after suregery (kg/m?) -0.116 0.368 0.194 0.130
EWL (%) 0.076 0.559 -0.144 0.264
Beck depression score -0.541 0.000** 1
Protein (g) 0.777 0.000** -0.472 0.000**
Fat (g) 0.058 0.657 0.030 0.313
Carbohydrate (g) 0.625 0.000** -0.381 0.002*
Riboflavin (mg) 0.735 0.000** -0.344 0.006*
Niacin (mg) 0.909 0.000** -0.475 0.000**
Folate (mcg) 0.756 0.000** -0.419 0.001*
Vitamin B;; (mcg) 0.523 0.000** -0115 0371
Calcium (mg) 0.680 0.000** -0.468 0.000**
Magnesium (mg) 0.721 0.000** -0.388 0.002**
Phosphorus (mg) 0.819 0.000** -0.503 0.000*
Iron (mg) 0.670 0.000** -0.356 0.005*

BMI: Body mass index, EWL: Excess weight loss, 'Spearman correlation, *: P<0.05, **:P<0.001
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DISCUSSION

In the study, we observed that BMI and depression were lower and excess weight loss was higher
in patients with high dietary quality at the end of the first year after undergoing sleeve
gastrectomy. As the diet quality increased, body weight, BMI and depression scores decreased,
and excess weight loss rate increased. These results shed light on the importance of considering
dietary quality beyond dietary intake restriction and adequate protein intake. The study suggests
that both psychological and nutritional approaches can contribute to weight change in such an

operation that psychologically challenges patients.

According to the global registration report of the International Federation for the Surgery of
Obesity and Metabolic Disorders between 2014 and 2019, the proportion of female patients
undergoing bariatric surgery to all patients undergoing the surgery in the world is 77.1%.
Furthermore, women constitute the majority in all countries®. In this study, the participants were

entirely women because they were the ones who predominantly underwent the surgery.

After the bariatric surgery, patients have limited nutritional capacity and low energy intake. To
ensure that this does not lead to malnutrition, it is necessary for them to have a high diet
quality?”?, Nutrients should be taken in sufficient quantities, various nutrient groups should be
provided, and both nutrients and food groups should be present in recommended quantities in
the diet”. In the present study, 46.8% of the individuals had good diet quality, 30.6% needed to
improve their diet quality, and 22.6% had inadequate diet quality. In a study, the mean MAR score
of the patients was 43 * 15 in the first postoperative year, and their nutrient intake was
inadequate?®. For long-term success in weight loss after the bariatric surgery, it is imperative to

evaluate the nutrition of patients and improve their diet quality.

The risk of morbidity, mortality, and obesity-associated diseases is significantly reduced in
bariatric surgery patients as a result of total weight loss and the EWL®. In a study involving
patients who had undergone laparoscopic sleeve gastrectomy, the weight of the patients
decreased from 116.6 + 18.6 kg to 77.5 + 13.8 kg. *! In a study comprising 1574 participants, the
average BMI difference before and after the surgery was 16.8 + 5.6 kg/m??. In the present study,
significant reductions were observed in weight and BMI values. The weight loss achieved can be
considered as “good” when the percentage of EWL after bariatric surgery is 250%*. In the

present study, 96.8% of the patients achieved this score.

Improving the diet quality can positively affect health just as how low diet quality can affect body

weight and BMI, leading to several problems. According to studies, low diet quality can lead to an

20
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increase in body weight and BMI**®, In the present study, it was found that body weight and
postoperative BMI increased as diet quality decreased. This issue can jeopardize the success of

the surgery and pose risks such as metabolic difficulties to the patients.

Current literature shows that bariatric surgery can be effective in reducing depression symptoms
in the first year after surgery. However, there are also studies showing the opposite of it for 1-3
years after the operation™*. In a study in which 2458 patients who underwent bariatric surgery
were included, the mean beck depression score was found to be 4.1 (no depression) in the first
postoperative year™, In this study, the mean beck depression score of the patients was 8.2 + 6.4
(no depression). However, while 71% of patients do not have depression, 29% of them have

depression.

Depression can lead to either overeating or loss of appetite. Especially while increased appetite
is associated with overweight and obesity, this may disrupt the weight loss goals in this group of
patient and reduce the quality of diet with an unhealthy diet. Poor diet quality can also increase
depression®. This situation, on the other hand, may reduce the success of the surgery by putting

the patient in a vicious circle, and further reduce the patient's quality of life.

While both diet quality and depression can be affected by each other, the presence of other
factors that affect these two factors makes it difficult to get clear results. Socioeconomic and
demographic factors play a huge role in both diet quality and depression including family,
lifestyle, and employment™*3, For this reason, there is a need for more detailed studies with

larger samples, in which these factors are considered together.

An adequate and balanced diet has been shown to have significant impacts on physiological
health as well as reduce the risk of depression?. It has been established that insufficient intake of
micronutrients, especially zinc, folate, and vitamin D, increases the risk of depression®, In the
present study, negative correlations were found between depression and daily intake of proteins,
carbohydrates, riboflavin, niacin, folate, calcium, magnesium, phosphorus, iron, and zinc (p <
0.05). As the diet quality increases, the daily intake of proteins, carbohydrates, riboflavin, niacin,
folate, vitamin B, calcium, magnesium, phosphorus, iron and zinc also increase. Dietary
applications in which diet quality will be improved may help eliminate the patients' current

depression.

In bariatric surgery patients, poor diet quality and the resultant nutrient deficiency, especially
insufficient protein consumption, adversely affects the health in the first postoperative year. In

the long run, it can cause the secondary development of sarcopenia and reduce the quality of
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life®. In the first year after surgery, sleeve gastrectomy is more effective in inducing EWL and
body fat loss than conservative treatments; however, increased lean muscle mass and protein
loss have been reported®. In the present study, protein intake increased with improvement in the
diet quality during the first postoperative year (r: 0.777, p<0.001), and the depression scores
decreased (r: -0.541, p<0.001). It can be argued that improving the diet quality and increasing
the protein intake to the recommended levels will positively affect the health, depression

occurrence and quality of life of the patients.
Strengths and Limitations of the Study

There are few studies on post-period diet quality of patients who have undergone bariatric
surgery. This study is important in this respect. In addition, diet quality in the study was
evaluated on the basis of nutrients using MAR and NAR values, which is very valuable considering
the nutrient intake and deficiencies in bariatric surgery. On the other hand, participants could
potentially be suffering from or receiving prior treatment for mental health conditions such as
anxiety, bipolar disorder or eating disorders but any pre-existing mental health conditions were
not checked in the present study. That is one of the limitations of the present study. In addition,
patients’ mental health wasn’t evaluated and compared according the socioeconomic factors

which may play an important role in affecting dietary aspects.

CONCLUSIONS

Nutrient deficiencies are common in bariatric patients, which can also indicate a poor diet quality.
The prevalence of depression is high in patients with low diet quality, which establishes the
effects of nutrition on psychology. These deficiencies affect not only the overall health of the
patients but also their quality of life. However, it is possible to achieve the goal of ideal weight
and avoid long-term weight gain after bariatric surgery with a quality diet. In particular, the
patient's expectations and weight-related goals should be discussed realistically with a dietitian
specializing in bariatric surgery. During this process, the patient should be made to understand
that developing healthy eating habits and making lifestyle changes is a priority. Long-term
follow-up by the obesity surgery teams in a multidisciplinary manner both in the preoperative

and postoperative period is vital.
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