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ABSTRACT

Objective: To evaluate the effect of Helicobacter pylori (Hp) infection on the subjective appetite sensation and food intake of patients using 
the Unifi ed Health System. Methods: This is a cross-sectional study, carried out in two health units during the period from July 2012 to 
May 2013, which evaluated 14 Hp-positive and 24 Hp-negative subjects, totaling 38 patients who reported having only three main meals 
per day. The presence of infection was investigated through upper endoscopy. Food intake was investigated by means of two 24-hour 
recalls. Subjective appetite sensation was investigated with use of the Visual Analog Scale of Appetite (VAS). The patients were stratifi ed 
as Hp-positive and Hp-negative. For all analyses, the signifi cance level was p<0.05. Results: There was no signifi cant difference in the 
energy and macronutrients intake, per meal, between the groups. The subjective appetite sensation before and after each meal was similar 
between groups, except for hunger (p=0.016) and satiety (p=0.008) at breakfast. The infl uence of the previous meal on the subsequent one 
was verifi ed, these fi ndings being more evident among the Hp-negative patients. Conclusion: The study showed homogeneity of the two 
evaluated groups in regard to food intake. The subjective appetite sensation is different between the groups on the topics hunger and satiety 
related to breakfast. The relationship between the sensations perceived by the end of a meal and the beginning of the subsequent one is more 
evident in Hp-negative.

Descriptors: Helicobacter pylori; Appetite; Diet.

RESUMO

Objetivo: Avaliar o efeito da infecção por Helicobacter pylori (Hp) sobre a sensação subjetiva de apetite e consumo alimentar de pacientes 
usuários do Sistema Único de Saúde. Métodos: Trata-se de um estudo do tipo transversal, realizado em duas unidades de saúde durante o 
período de julho de 2012 a maio de 2013, em que foram avaliados 38 pacientes, 14 Hp positivos e 24 negativos, que relataram fazer apenas 
três refeições principais por dia. A presença da infecção foi investigada a partir de endoscopia digestiva alta. O consumo alimentar foi 
investigado por meio de dois recordatórios de 24 horas. A sensação subjetiva de apetite foi investigada utilizando-se a escala analógica 
visual (EAV) de apetite. Os pacientes foram estratifi cados em Hp positivos e Hp negativos. Para todas as análises considerou-se signifi cante 
p<0,05. Resultados: Não houve diferença signifi cante no consumo de energia e de macronutrientes, por refeição, entre os grupos. A sensação 
subjetiva do apetite antes e após cada refeição foi semelhante entre os grupos, exceto quanto à fome (p=0,016) e saciedade (p=0,008) no 
desjejum. Constatou-se a infl uência da refeição anterior na refeição subsequente, sendo estes achados mais evidentes entre os pacientes Hp 
negativos. Conclusão: O estudo aponta homogeneidade dos dois grupos avaliados no que tange a ingestão alimentar. A sensação subjetiva 
do apetite é diferente entre os grupos nos tópicos fome e saciedade relacionados ao desjejum. A relação entre as sensações percebidas ao 
fi nal de uma refeição e início da subsequente é mais evidente entre pacientes Hp negativos.

Descritores: Helicobacter pylori; Apetite; Dieta.
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RESUMEN

Objetivo: Evaluar el efecto de la infección por Helicobacter pylori (Hp) sobre la sensación subjetiva del apetito y el consumo de alimentos de 
pacientes usuarios del Sistema Único de Salud. Métodos: Se trata de un estudio del tipo transversal realizado en dos unidades de salud entre 
julio de 2012 y mayo de 2013 en el cual se evaluaron 38 pacientes siendo 14 Hp positivos y 24 negativos que relataron comer solamente tres 
comidas al día. La presencia de la infección ha sido investigada en la endoscopia digestiva alta. El consumo de alimentos ha sido investigado 
a través de dos recordatorios de 24 horas. La sensación subjetiva del apetito ha sido investigada utilizando la Escala Analógica Visual de 
Apetito (EAV). Los pacientes fueron clasifi cados en Hp positivos y Hp negativos. Para todos los análisis se consideró signifi cativo el p<0,05 
Resultados: No hubo diferencia signifi cativa entre los grupos para el consumo de energía y de macro nutrientes por comida. La sensación 
subjetiva del apetito antes y después de cada comida ha sido parecida entre los grupos, excepto respecto el hambre (p=0,016) y la saciedad 
(p=0,008) en ayunas. Se constató de modo más evidente entre los pacientes Hp negativos que la comida anterior infl uye en la siguiente. 
Conclusión: El estudio sugiere la homogeneidad de los dos grupos evaluados respecto la ingesta de alimentos. La sensación subjetiva del 
apetito es distinta entre los grupos respecto el hambre y la saciedad en a ayunas.  La relación entre las sensaciones percibidas al fi nal de 
cada comida y el inicio de la siguiente es más evidente entre los pacientes Hp negativos.

Descriptores: Helicobacter pylori; Apetito; Dieta.

INTRODUCTION

Helicobacter pylori infection (H. pylori) is considered a major public health problem as it occurs worldwide and affects 
more than half of the population. It is most common in developing countries, affecting 70-90% of the population of all age 
groups. The prevalence is lower in developed countries, ranging from 25% to 50%(1). In Brazil, the prevalence rate in adults 
is around 82%(2). The improvement of the living conditions of the population, even in the most underdeveloped regions, can 
promote a drastic reduction of this microorganism(3).

The current body of evidence, although controversial, has pointed out the infl uence of infection with this microorganism on 
body weight regulation(4). H. pylori may interfere with the levels of ghrelin, a peptide secreted primarily in the stomach, which 
stimulates appetite and is released into the bloodstream prior to meals(5). The hypothesis is that individuals infected with this 
microorganism have lower levels of ghrelin compared to groups without infection(6).

There are few studies that relate appetite and food intake to H. pylori infection. However, the infl uence of this infection 
on digestive secretions and on gastric and motility distension, whether or not involving ghrelin, can affect hunger and satiety 
sensations, infl uence dietary intake and, consequently, body weight(7).

Appetite can be measured with the aid of subjective assessments. When properly used, these evaluations are reproducible 
and sensitive and can predict food consumption(8,9). Appetite assessment allows for a deeper analysis of food behavior when 
compared with the observation of food consumption alone(10).

Considering the clinical practice perspective, it may be relevant to investigate the appetite of carriers and non-carriers of 
the infection as compared to their caloric intake. Such investigation has not been performed in the care routines, but has become 
important as it can assist in the formulation of interventions to prevent weight loss among carriers. Thus, the objective of this 
study was to evaluate the effect of Helicobacter pylori infection on the subjective appetite sensation and food intake of patients 
using the Unifi ed Health System.

METHODS

This is a cross-sectional study carried out in two health centers that serve patients enrolled in Brazil’s National Health 
System, also known as the Unifi ed Health System (Sistema Único de Saúde – SUS), in Fortaleza, Ceará. Centers featuring 
teaching, research and extension programs and that provided Digestive Endoscopy Services were selected. Endoscopy is one of 
the methods available to diagnose the presence of H. pylori infection.

The convenience sample consisted of 144 patients: 72 tested positive for H. pylori and 72 tested negative for this 
microorganism. In order to allow for greater homogeneity of the sample for the assessment of appetite, only patients who 
ate just 3 meals per day were included in the study. Snacks were not included because they were very inconsistent among 
participants. Thus, 38 patients participated in the study: 14 tested positive for H. pylori and 24 tested negative for H. pylori. 
Data collection took place from July 2012 to May 2013.

Adult residents of Fortaleza (to facilitate follow-up) of both genders served in the aforementioned services who had only 
3 meals a day were included. Gastric cancer patients, pregnant women, individuals who had undergone gastric surgery or 
those undergoing dietary therapy, those with current digestive bleeding, and those who had used proton pump inhibitors and/or 
antibiotics in the last four weeks were excluded from the research.
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Demographic and socioeconomic information (gender, age, self-reported skin color, years of study and monthly household 
income) were obtained from the patients. The patients followed 6 hours of absolute fasting and 8 hours of dairy products 
fasting for upper gastrointestinal endoscopy. Following the services routine, three fragments of the antrum were collected 
using endoscopic forceps. A disposable needle was then used to transfer the fragments directly to the test tube containing the 
URETEST® urea solution, which was stored in an environment close to 36ºC. Results were checked after 24 hours. The patient 
was considered Helicobacter pylori positive when the urease test detected the presence of the microorganism, which, according 
to the manufacturer, is demonstrated by the change in the color of the solution from yellow to red. Thus, the participants were 
divided into two groups: Helicobacter pylori positive (Hp positive) and Helicobacter pylori negative (Hp negative).

Anthropometric measurements were performed. Weight and height were measured according to the protocol described in 
the literature(11) using a Filizola® scale with a capacity of 200kg and an interval of 100g and a coupled ruler with a capacity 
of 2.00m and an interval of 0.5cm. Weight and height were measured with the patient barefoot. Height was measured with the 
participant standing upright and looking straight. Body mass index (BMI) (kg/m2) was calculated and the nutritional status of 
the participants was categorized according to the World Health Organization (WHO)(12). Class 1, 2 and 3 obesity classifications 
were grouped into obesity.

Subjective appetite sensation was assessed using a visual analog scale (VAS) adapted from another scale(13). Volunteers 
answered eight questions about current sensations of hunger, satiety and fullness, and the desire to eat general or specific foods 
(fatty, salty, sweet and savory). The questions were as follows: 1) How hungry do you feel?; 2) How satisfied do you feel?; 3) 
How full do you feel?; 4) How much do you think you can eat?; 5) Would you like to eat something sweet?; 6) Would you like 
to eat something salty?; 7) Would you like to eat something savory?; 8) Would you like to eat something fatty?

The scale is composed of a line of 100mm in length that describes the extremes of present or absent sensation without 
graduation. The volunteers were asked to make a mark across the line corresponding to their feelings before and after each meal. 
The point marked by the individual was measured using a ruler for further quantification and comparison of the measurements. 
The evaluation of the results of the scale was performed using the score marked by the volunteers. The mean score of each 
question was used to compare the groups. These data collection and analysis procedures are described in the literature(13,14).

Food intake was assessed using two 24-hour food recall before endoscopy: one covering one day of food intake at home, 
obtained by telephone contact or by home visit, and the other covering food intake on one weekend day, as recommended by 
researchers(15). The data provided by patients in cooking measurements were transformed into grams(16). After this procedure, 
the data were entered into the DietWin Professional 2.0® software for analysis of calories and macronutrients, establishing daily 
intake based on the average of the two recalls.

The groups were compared on demographic and socioeconomic variables using the Fisher’s exact test, turning them into 
dichotomous variables: age <30 years and ≥ 30 years; years of study ≤ 8 years and > 8 years; self-reported white skin color 
and nonwhites; monthly household income <3 and ≥ 3 minimum wages; nutritional status of normal weight and excess weight 
(overweight and obesity). Student’s t-tests or Mann-Whitney tests were used for independent comparisons between the two 
groups on mean energy and macronutrient intake and the mean VAS scores for appetite. Paired comparisons were performed 
using the Wilcoxon and Friedman tests. In all statistical analysis, p<0.05 was considered significant.

The research was funded by the National Council for Scientific and Technological Development (Conselho Nacional de 
Desenvolvimento Científico e Tecnológico – CNPq) and approved by the Human Research Ethics Committee of the Ceará State 
University (Universisade Estadual do Ceará – UECE), with approval Approval No. 11582611-4. All the participants signed a 
Free and Informed Consent Term.

RESULTS 

Participants were 14 (36.8%) H. pylori-positive individuals and 24 (63.2%) H. pylori-negative individuals. The majority 
were women, (73.7%, n=28), older than 30 years (63.7%, n=28), with at least 9 years of study (71.0% n=27) and self-reported 
nonwhite skin color (83.3%, n=30). With regard to monthly income, there was a higher prevalence of individuals with low 
monthly household income (71%, n=27). There was a predominance of excess weight, i.e., overweight and obesity (65.8%, 
n=25). The mean age of the group was 37.9 ± 12.3 years and the mean monthly household income was 2.54 ± 2.47 minimum 
wages (Table I).
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Table I - Characterization of the patients analyzed as for demographic and socioeconomic data and presence of Helicobacter 
pylori. Fortaleza, Ceará, 2013.

Variables
Hp-negative Hp-positive Total

n % n % n %
Gender

Men 5 20.8 5 35.7 10 26.3
Women 19 79.2 9 64.3 28 73.7
Age group
< 30 5 20.8 5 35.7 10 26.3
≥ 30 19 79.2 9 64.3 28 63.7

Years of study
≤ 8 5 20.8 6 42.9 11 29.0
> 8 19 79.2 8 57.1 27 71.0
Self-reported skin color

White 4 18.2 2 14.3 6 16.7
Non-white 18 81.7 12 85.7 30 83.3

Monthly household income
< 3 18 75.0 9 64.3 27 71.0
≥ 3 6 24.9 5 35.6 11 28.9

Nutritional status
Normal weight 8 33.3 5 35.7 13 34.2
Excess weight 16 66.6 9 64.3 25 65.8

   Hp: Helicobacter pylori.

There was no difference in energy and macronutrients (proteins, carbohydrates and lipids) intake between the groups 
(positive and negative Hp) (Table II). The subjective appetite scale, the mean values obtained for each question and the values 
before and after each meal in each group of participants are described in table III. It is observed that there is homogeneity of the 
groups, except for questions 1 and 2 at breakfast.

Table II - Mean dietary intake of calories, proteins, carbohydrates and lipids per meal in Hp-positive and Hp-negative patients 
served by the Unified Heath System. Fortaleza, Ceará, 2013.

Meals Hp-positive Hp-negative p-value*

Breakfast

Energy, kcal 270.7 (126.5) 341.7 (181.8) 0.206
Proteins, g 10.0 (5.4) 13.6 (15.4) 0.408
Carbohydrates, g 35.5 (16.1) 51.9 (35.2) 0.110
Lipids, g 10.1 (6.1) 11.8 (9.5) 0.544

Lunch

Energy, kcal 698.5 (342.6) 640.8 (243.6) 0.548
Proteins, g 32.4 (17.0) 39.4 (19.1) 0.260
Carbohydrates, g 78.0 (45.9) 55.4 (40.2) 0.336
Lipids, g 27.7 (12.1) 26.1 (11.1) 0.694

Dinner

Energy, kcal 447.1 (236.1) 516.4 (245.0) 0.399
Proteins, g 17.7 (10.4) 24.2 (14.7) 0.152
Carbohydrates, g 55.4 (40.2) 56.4 (32.8) 0.932
Lipids, g 17.1 (11.6) 21.0 (12.5) 0.351

*Comparison of means was performed using Student’s t-test. Significance level was set at p<0.05. Hp: Helicobacter pylori. g: gram; kcal: 
kilocalorie. 
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Table III - Mean values obtained on the subjective appetite scale before and after meals in Hp-positive and Hp-negative patients 
served by the Unified Heath System. Fortaleza, Ceará, 2013.

Question
Hp-positive Hp-negative

Before After Differencea Before After Differencea p-value*

Breakfast

1 4.6 3.1 -1.4 (3.0) 5.9 1.6 -4.3 (4.3) 0.016
2 5.5# 6.4 1.0 (2.7) 2.9# 7.1 4.2 (4.3) 0.008
3 6.0# 7.5 1.5 (2.5) 3.5# 6.7 3.2 (4.4) 0.345
4 5.1 3.9# -1.2 (2.8) 4.4 1.8# -2.6 (4.0) 0.201
5 7.2 7.5 0.3 (4.7) 7.7 8.0 0.3 (2.4) 0.273
6 5.9 7.5 2.0 (3.8) 5.2 8.6 3.4 (4.5) 0.410
7 7.1 7.3 0.3 (2.5) 7.4 7.9 0.5 (2.1) 0.964
8 7.7 8.4 0.7 (2.0) 7.6 9.1 1.5 (3.5) 0.777

Lunch

1 4.4 2.7 -1.7 (3.5) 5.2 2.1 -3.1 (5.3) 0.135
2 3.8 7.1 3.3 (3.4) 3.4 7.8 4.3 (3.8) 0.445
3 5.1 7.3 2.2 (3.2) 3.2 8.1 4.9 (4.2) 0.082
4 5.6 2.7 -2.9 (3.6) 5.2 1.4 -3.9 (3.6) 0.361
5 8.7 8.6# -0.1 (3.4) 7.6 5.0# -2.6 (5.1) 0.071
6 6.2 8.1 1.9 (4.0) 6.5 9.0 2.4 (4.6) 0.560
7 4.8 8.9 4.1 (4.1) 4.1 7.9 3.9 (5.8) 1.000
8 7.1 9.4 2.3 (3.1) 7.9 9.1 1.2 (2.6) 0.501

Dinner

1 4.5 4.1 -0.6 (3.2) 5.0 3.4 -1.4 (5.7) 0.463
2 5.1 6.5 0.8 (4.0) 3.1 6.5 3.2 (5.8) 0.260
3 5.2 7.1 1.3 (3.8) 3.8 7.6 3.5 (5.4) 0.223
4 5.1 3.0 -2.2 (3.3) 4.3 2.0 -2.1 (4.7) 0.709
5 7.9 6.3 -2.0 (3.5) 6.9 5.7 -1.2 (5.5) 0.893
6 5.9 9.1 2.3 (3.7) 6.1 8.1 1.8 (4.9) 0.687
7 6.5 8.0 0.8 (4.8) 6.0 8.2 2.0 (4.9) 0.823
8 7.9 8.7 0.1 (2.8) 8.7 8.8 0.1 (3.3) 0.709

aValues described as mean and standard deviation. **Comparison of means was performed using Mann-Whitney test. #Comparison of 
means before and after between the groups. Statistical significance was set at p<0.05.
Question 1: hunger; Question 2: satiety; Question 3: fullness; Question 4: desire to eat; Question 5: desire to eat sweet foods; Question 6: 
desire to eat salty foods; Question 7: desire to eat savory foods; Question 8: desire to eat fatty foods.
Hp: Helicobacter pylori.

With regard to question 1, which measures hunger sensation, Hp-negative patients presented higher values before breakfast 
and lower values after this meal (p=0.016). Regarding question 2, which measures satiety sensation, Hp-negative participants 
reported less satiety before breakfast compared to the Hp-positive group (p<0.05); however, a significant increase in satiety 
after breakfast was found in the Hp-negative group (p=0.008).

Table IV shows the findings of the analysis of the subjective sensation of appetite before and after each meal in each group. 
Pre- and post-meal sensations are similar for each meal in both groups, but some differences have stood out. In the case of Hp-
positive patients, satiety before lunch is lower than that observed before breakfast and dinner (p=0.028). Among Hp-negative 
patients, the differences occurred after meals: the reduction of hunger and satiety is lower after dinner and the desire to eat 
something sweet is lower after breakfast (p<0.05).
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Table IV - Analysis of the subjective sensation of appetite before and after each meal in Hp-positive and Hp-negative patients 
served by the Unified Heath System. Fortaleza, Ceará, 2013.

Hp-positive Before After
VAS Breakfast Lunch Dinner p* Breakfast Lunch Dinner p-value*
1 4.6 4.4 4.5 0.663 3.1 2.7 4.1 0.273
2 5.5a 3.8b 5.1a 0.028 6.4 7.1 6.5 0.132
3 6.0 5.1 5.2 0.178 7.5 7.3 7.1 0.832
4 5.1 5.6 5.1 0.920 3.9 2.7 3.0 0.852
5 7.2 8.7 7.9 0.431 7.5 8.6 6.3 0.670
6 5.9 6.2 5.9 0.898 7.5 8.1 9.1 0.472
7 7.1 4.8 6.5 0.053 7.3 8.9 8.0 0.761
8 7.7 7.1 7.9 0.853 8.4 9.4 8.7 0.900
Hp-negative Before After
VAS Breakfast Lunch Dinner p* Breakfast Lunch Dinner p-value*
1 5.9 5.2 5.0 0.906 1.6a 2.1a 3.4b 0.042
2 2.9 3.4 3.1 0.696 7.1a 7.8a 6.5b 0.009
3 3.5 3.2 3.8 0.331 6.7 8.1 7.6 0.291
4 4.4 5.2 4.3 0.250 1.8 1.4 2.0 0.504
5 7.7 7.6 6.9 0.516 8.0a 5.0b 5.7b 0.036
6 5.2 6.5 6.1 0.888 8.6 9.0 8.1 0.133
7 7.4 4.1 6.0 0.069 7.9 7.9 8.2 0.886
8 7.6 7.9 8.7 0.557 9.1 9.1 8.8 0.098

*Friedman test. Different letters indicate statistical significance. 
Question 1: hunger; Question 2: satiety; Question 3: fullness; Question 4: desire to eat; Question 5: desire to eat sweet foods; Question 6: 
desire to eat salty foods; Question 7: desire to eat savory foods; Question 8: desire to eat fatty foods.
Hp: Helicobacter pylori.

The impact of the subjective sensation of appetite after a meal on the sensations perceived before the subsequent meal was 
assessed. Thus, the values of the VAS of appetite after breakfast were compared with the values before lunch and, likewise, the 
values after lunch were compared with the values before dinner in each group of participants (Table V).

Among Hp-positive patients, a higher mean value for satiety and fullness after breakfast was associated with lower satiety 
(p=0.004) and fullness (p=0.005) before lunch. In addition, higher values for satiety (p=0.013) and fullness (p=0.026) after 
lunch were also associated with lower satiety and fullness before dinner. A higher mean value for the desire to eat something 
salty after lunch impacted on a lower desire to eat something salty before dinner (p=0.021). Similar profile was observed in the 
desire to eat something savory after breakfast and before lunch (p=0.016). Corroborating with these findings, similar results 
were found in the questions on the desire to eat savory and fatty foods after lunch, with an immediate impact before dinner.

Considering Hp-negative patients, more statistical differences were found: low hunger, high satiety and fullness and low 
desire for food after breakfast and after lunch were always associated with opposite sensations before the subsequent meal. 
In the case of desire for specific foods, the lower desire for salty, savory and fatty foods after breakfast was associated with a 
higher desire to eat the same foods before lunch. The lower desire for salty food after lunch was associated with a higher desire 
for the same food before dinner (Table V).
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Table V – Influence of previous meal on the next meal in Hp-positive and Hp-negative patients served by the Unified Health 
System. Fortaleza, Ceará, 2013.

Hp-positive 
Question

After 
breakfast Before lunch p-value After lunch Before 

dinner p-value

1 3.1 4.4 0.347 2.7 4.5 0.181
2 6.4 3.8 0.004 7.1 5.1 0.013
3 7.5 5.1 0.005 7.3 5.2 0.026
4 3.9 5.6 0.109 2.7 5.1 0.033
5 7.5 8.7 0.790 8.6 7.9 0.505
6 7.5 6.2 0.050 8.1 5.9 0.021
7 7.3 4.8 0.016 8.9 6.5 0.028
8 8.4 7.1 0.161 9.4 7.9 0.038
Hp-negative
Question

After 
breakfast Before lunch p-value After lunch Before 

dinner p-value

1 1.6 5.2 0.002 2.1 5.0 0.009
2 7.1 3.4 0.003 7.8 3.1 <0.001
3 6.7 3.2 <0.001 8.1 3.8 0.001
4 1.8 5.2 0.002 1.4 4.3 0.002
5 8.0 7.6 0.861 5.0 6.9 0.088
6 8.6 6.5 0.074 9.0 6.1 0.009
7 7.9 4.1 0.031 7.9 6.0 0.198
8 9.1 7.9 0.023 9.1 8.7 0.109

*Wilcoxon test. Question 1: hunger; Question 2: satiety; Question 3: fullness; Question 4: desire to eat; Question 5: desire to eat sweet 
foods; Question 6: desire to eat salty foods; Question 7: desire to eat savory foods; Question 8: desire to eat fatty foods.
Hp: Helicobacter pylori.

DISCUSSION

The carriers and non-carriers of H. pylori infection presented similar sociodemographic and socioeconomic profiles, which 
eliminates potential confounding factors in the interpretation of findings related to food intake and subjective appetite sensation.

The study was intended to assess an equal number of people in each group. However, the need to standardize the number 
of daily meals (three main meals in both groups) for a more accurate analysis of the interpretation of the subjective sensation of 
appetite resulted in the inclusion of a majority of non-carriers. This rigor for better interpretation of the data and this selection 
of meals made can be considered a research bias.

The most prevalent nutritional status (55.3%) in both groups was overweight. This finding is consistent with the data from 
the POF 2008/2009(16), a survey carried out by IBGE that indicated 49% of overweight in the Brazilian population above 20 
years of age. The finding is also supported by the Vigitel(17) survey, which reported a predominance of overweight individuals 
(55.7%), regardless of gender, in the population living in Fortaleza.

However, the specific literature on the association of nutritional status and H. pylori infection is controversial. Research has 
found an association between the indicators(18), with a higher prevalence of overweight among patients with the infection. Other 
authors do not identify this association(19,20). In contrast, infected people were found to be thinner than non-infected people(21). A 
study carried out with patients with eradicated infection(22) found no statistical differences in nutritional status before and after 
eradication treatment.

No significant differences in energy and macronutrient intake in the three meals were found between the two groups, which 
shows that the presence of the microorganism did not influence the composition of the diet.

The presence of H. pylori did not affect food intake in relation to the chemical composition of the diet and no associations 
with patient’s gender were found(7). However, another study(23) carried out with carriers and non-carriers of H. pylori found a 
lower fat intake by Hp-positive children, but without significant difference.

A study(24) that focused on patients with eradicated infection showed that eradication of the microorganism did not influence 
food intake and that a greater proportion of excess weight (pre-obesity and obesity) occurred among patients with eradicated 
infection when positive and negative patients were compared.

Although it is known that people do not eat food only when they are hungry and that they do not stop eating a meal only 
when they are satisfied(25), the data on the subjective sensations of appetite found here show some points that deserve further 
analysis.

Curiously and different from what was expected, question 1, which assesses hunger at breakfast, was answered at the 
intermediate level by both groups and for all meals, showing that the patients are not very hungry at meal time. For questions 
2 and 3, which measure satiety and fullness respectively, lower values were expected before and after the meal. In turn, for 
question 4, which assesses fullness, higher values were expected before meals and lower values were expected after the meal.
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There was homogeneity between the groups, except for questions 1 and 2, which assess hunger and satiety at breakfast. 
Hp-negative patients had higher hunger and satiety mean values before breakfast and lower mean values after the meal. On 
the other hand, the Hp-positive patients presented less elimination of hunger after the meal. As for satiety, Hp-positive patients 
reported less satiety.

With regard to the appetite scale applied in another study(7), there was a homogeneity of the distribution of values in the two 
groups, which does not coincide with reports that the responses are not equal, with physiological and psychological modulations 
of appetite in specific groups of subjects, although common experiences can synchronize profiles of hunger, fullness and other 
sensations(26). Although there were no differences in the energy and macronutrient composition, there may have been a different 
dietary intake, an aspect that was not investigated here. In fact, it has been reported that the sensory qualities of foods, among 
other factors, contribute to the modulation of satiety(14).

In the present study, the Hp-positive group had a higher desire for sweet foods after lunch and dinner. Studies on this 
subject are scarce, but another study(7) also found a higher desire for sweet foods after lunch and dinner, although there was no 
significant difference in the presence of H. pylori bacteria. Likewise, the desire to eat fatty foods neither before nor after the 
three meals was not evident in any of the two groups in the present study. It may be assumed that the word “fatty” triggers a 
judgment that it is inappropriate, which prevents the participants from crossing a mark on the scale.

Regarding the sensations of appetite before and after meals in infected and non-infect patients, the patients who had the 
bacteria had a higher satiety after breakfast and lunch and a lower satiety before lunch (p=0.004) and dinner (p=0.013), a fact 
that occurs in the general population in other studies(27).

In a study carried with children(4), it was observed that those who had H. pylori showed an increase in leptin and gastrin 
levels, as well as a reduction in plasma ghrelin levels. This phenomenon, therefore, may contribute to changes in appetite.

The results were very significant when analyzing the influence of one meal on the next. The data from this study show 
significant values for responses to the questions regarding satiety and the desire for specific foods (savory, salty and fatty) in 
positive patients and for responses to the questions on hunger, satiety and preference for salty foods in negative patients. It was 
also found that in Hp-negative patients, the lower desire for salty, savory, and fatty foods was associated with a higher desire for 
these foods before lunch, while the lower desire for salty foods after lunch was associated with a higher desire for these foods 
before dinner. In Hp-positive patients, the low desire for food after lunch resulted in a higher desire before dinner, while the low 
desire for savory foods after breakfast impacted on a higher desire for these foods before lunch.

The study has some limitations, mainly the small sample size and the possibility of inadequate or incomplete filling of the 
scale, since it was filled several times a day.

It should be noted that there are few studies that relate appetite, food intake and H. pylori infection. There is a need, 
therefore, for more studies to confirm if there is indeed any associations between these variables and what types of associations 
exist between this infection and appetite, food intake and nutritional status, as well as which factors are involved in such 
associations. The findings of the present study constitute a starting point for new investigations and point to the need for 
assessing the subjective sensation of appetite versus food consumption in clinical practice in carriers and non-carriers of H. 
pylori in order to broaden and deepen the care f these patients.

CONCLUSION

The study found a homogeneity of the two groups with regard to food intake. The subjective sensation of appetite is 
different between the groups with regard to hunger and satiety when related to breakfast. The relationship between perceived 
sensations at the end of one meal and at the start of the subsequent meal was more evident among Hp-negative patients.
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