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Abstract

Aim: It was aimed to investigate the effectiveness of nutritional counseling services pro-
vided in the diabetes and obesity unit of primary health care services for the control of
obesity.
Materials and Methods: This study is a retrospectively descriptive research. Peo-
ple applied to the diabetes and obesity unit of a District Health Directorate in Istanbul
between 01.01.2017-01.04.2022 constitute the population. Analysis about the first ap-
plication (height, weight, sociodemographics) was made with 3,259 people; weight loss
was evaluated within 1,282 people. Mean, standard deviation, median, minimum, maxi-
mum values, numbers (n) and percentages (%) were used for descriptive data. The Mann
Whitney U was used if the data not normally distributed. Chi-square test was used for cat-
egorical variables. Multivariate analysis is made with Cox-regression analysis. Statistical
significance level was p<0.05.
Results: 2,973 (91.2%) of the participants were women. The median age was 38.0 (15.0-
83.0). Height, weight and BMI median values were 158.0 cm (116.0-190.0), 83.6 kg (56.0-
160.2), 33.0 kg/m2 (25.0-64.7), respectively. Weight and BMI loss was observed in 90.8%
of the patients. The median weight and BMI loss loss were 2.7 kg (-21.40-56.10) and 1.1
kg/m2 (-8.79-22.69). According to univariate analysis, weight loss percentage of 5% and
above was significantly higher in those with low educational status, but this significance
was not observed in multivariate analysis.
Conclusion: Weight loss was achieved 90.8% of the participants. While it is encouraging
to benefit from nutritional counseling at a high percentage; it is important to understand
the barriers to weight loss for participants who can not benefit.

Copyright © 2023 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
The definition of health is; not only the absence of disease
and disability, but also a state of complete physical, men-
tal and social well-being according to the World Health
Organization (WHO) [1]. One of the most important de-
terminants of health is eating habits [2]. Unhealthy eat-
ing is a risk factor for non-communicable diseases such as
cardiovascular diseases, diabetes, cancer and respiratory
diseases [3].
The increasing burden of noncommunicable diseases con-
tributes significantly to the global burden of disease, pre-
mature death and disability [4]. Although recommenda-
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tions for healthy eating are repeated in most of the dietary
guidelines for the prevention of chronic diseases, a large
proportion of the world’s population does not reach the
recommended targets [5].

A Body Mass Index (BMI) of 25 and above is defined as
overweight, while a body mass index of 30 and above is de-
fined as obesity. According to WHO data, approximately
39% of the adult population in the world was overweight
and 13% was obese in 2016 [6]. According to the results
of a large sample study in Türkiye, 39.6% of individu-
als are overweight and 29.5% are obese. According to
OECD (Organization for Economic Cooperation and De-
velopment) data, the percentage of overweight and obe-
sity for 15 years and older in Türkiye was reported as
56.1% [7]. According to Turkish Household Health Sur-
vey (2017); the average body mass index of the popu-
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lation aged 15 and over in Türkiye is calculated as 26.6
kg/m2 for men and 28.3 kg/m2 for women [8]. Accord-
ing to the same study, while two out of every three people
are overweight (BMI≥25 kg/m2), 3 out of every 10 people
are obese (BMI≥30 kg/m2). The increasing prevalence of
overweight and obesity needs to be prevented [6, 9]. In this
way, it will be possible to control chronic diseases caused
by overweight and obesity.
Nutritional counseling is recognized as a first-line approach
to the management of numerous chronic diseases [10]. Nu-
tritional counseling is a service in which a patient’s nu-
tritional habits are evaluated, after then the patient’s nu-
tritional problems and goals are determined. The future
steps are determined in line with these goals [10, 11]. In
a study, long-term weight loss was achieved in overweight
hypertensive patients with nutritional counseling [12]. In
another study, it was stated that overweight and obese
patients can achieve weight loss of up to 10% compared
to baseline with well-designed programs, thereby signifi-
cantly reducing the severity of obesity-related risk factors
[13]. The purpose of nutritional counseling is not only to
provide weight loss in patients. In some patients, healthy
eating habits can be gained through nutritional counsel-
ing, and weight gain can be achieved properly for these
patients [14, 15].
It is obvious that effective nutritional counseling services
will help weight loss in obese and overweight people. It
is very important for public health to evaluate the extent
of benefit from nutritional counseling services, which are
more accessible in primary care. For this reason, it was
aimed to investigate the effectiveness of nutritional coun-
seling services provided in primary health care for the con-
trol of obesity, and to investigate the extent of weight loss
of individuals in the follow-up. In addition, it was aimed to
examine some sociodemographic characteristics of people
who applied for nutritional counseling such as age, gender,
presence of chronic disease.

Materials and Methods
Study design, sample size and population
This study is a retrospectively descriptive research and
its population consists of people who applied to the dieti-
cian in the diabetes and obesity counseling unit of a Dis-
trict Health Directorate in Istanbul between 01.01.2017
and 01.04.2022. People came to the counseling units by
making an appointment at their first application and re-
ceived individual counseling from a dietitian. The inter-
views of the dietitians who provided consultancy services
lasted for 30 minutes on average, and all the patients were
provided with nutritional counseling in a similar time and
content. After the consultation, a personalized nutrition
and exercise plan was made by the dietitian and the next
control appointments of the people were planned. The
next control appointments after the nutritional counseling
are planned by the dietitians for 7-30 days later. In this
study, 4218 people applied to the dietitian in a 5-year pe-
riod. The total number of consultancy was 15464. There
are a total of 3646 people with complete first application
data, since the first application record was opened repeat-
edly in some people and there were missing data in some
patients. Since 122 people were under the age of 15 and

265 people had a BMI below 25 kg/m2, these people were
also excluded from the evaluation. After making the above
exclusions, the remaining 3259 people were included in the
study among all applications on the relevant dates with-
out calculation of a sample size (Figure 1). The maximum
period between follow-ups was accepted as 30 days for ef-
fective use of nutritional counseling service in our study,
since there is usually a 14-30 day interval between control
appointments in similar studies which evaluate the effect of
nutritional counseling services on weight loss [16-18]. For
this reason, 1959 people with a follow-up interval of more
than 30 days were considered as irregular follow-up and
were not included in the follow-up analysis. Additionally,
18 people were not included in the follow-up due to data
errors (Figure 1).

Since the study was conducted retrospectively via sys-
tem records without communicating with the patients, in-
formed consent was not obtained from the patients. The
research was carried out in accordance with the Declara-
tion of Helsinki Principles, no personal information that
would reveal the private lives and/or identities of the par-
ticipants was included, and the security of the data was
ensured. Ethics committee approval was obtained from Is-
tanbul Medipol University Non-Interventional Clinical Re-

Figure 1. Participants included in study.

584



Sezerol MA. et al. Original Article 2023;30(5):583–589

search Ethics Committee with the decision number 759 on
13/09/2022.

Measures

Gender, age, height, weight, BMI, amount of fat, presence
of obesity in first-degree relatives, presence of chronic dis-
ease, food allergy, anemia and use of food supplements
were evaluated retrospectively from the health records.
The repeat results of weight (kg) and BMI (kg/m2) mea-
surements at the control appointments of those who ap-
plied to the diabetes and obesity unit were also evaluated
and the changes in these measurements compared to the
first application were analyzed. For height and weight
assessment, regularly calibrated scales and height meters
were used and measurements were made by dietitians dur-
ing applications for nutritional counseling. Those with
a BMI between 25.0-29.9 kg/m2 are overweight, between
30.0-34.9 kg/m2 Type 1 obese, between 35.0-39.9 kg/m2

Type 2 obese, 40 kg/m2 and above are classified as mor-
bidly obese [19]. According to the literature, metabolic
and cardiovascular risk factors are improved after mod-
erate (5% of the weight) weight loss [20-22]. Thus, the
target value in weight loss after nutritional counseling was
determined as 5% weight loss.

Statistical analysis

SPSS (Statistical Package for Social Sciences) for Win-
dows 25.0 program was used for statistical analysis and
data recording. In the study, mean, standard deviation,
median, minimum and maximum values, numbers (n) and
percentages (%) were used for descriptive data. Confor-
mity of continuous variables to normal distribution was
examined by visual (histogram and probability charts)
and analytical methods (Kolmogorov-Smirnov/Shapiro-
Wilk tests). The Mann Whitney U test was used to com-
pare the two groups for data that did not fit the normal
distribution. The relationship of categorical variables was
evaluated with the chi-square test. In order to evaluate the
weight and BMI losses, the difference between the weight
and BMI values on the last application date and the weight
and BMI values on the first application date of the patients
with regular follow-up was taken. Cox Regression analy-
sis, which also takes into account the follow-up times, was
used as a multivariate analysis. In the Cox Regression
analysis, factors that may be associated with weight loss
were included in the model as an independent variable,
while the dependent variable was 5% weight loss. The
follow-up period is the time elapsed between the first and
last nutritional counseling appointments of the patients
with follow-up data. Statistical significance level was de-
termined as p<0.05.

Results

As stated in the method part of the study, 7.5% (n=265)
of those who applied to nutritional counseling were not in-
cluded in the study because they applied for weight gain.
All of the 3259 patients evaluated within the scope of the
study were individuals who applied for weight loss, and
2973 (91.2%) were women. Educational status of 45.6%
of the patients was literate. Majority of the patients were

Table 1. Descritive findings of participants.

n %

Gender

Female 2973 91.2
Male 286 8.8

Educational status

Illiterate 124 3.8
Literate 1188 36.5
Primary school 439 13.5
Middle school 480 14.7
High school 210 6.4
University 107 3.2
Master 60 1.8
Non available 651 20.0

Category of participants according to
application weight

Overweight 853 26.2
Type 1 Obese 1224 37.6
Type 2 Obese 733 22.5
Morbidly Obese 449 13.8

Obesity in first degree relatives

No 1386 42.5
Yes 1873 57.5

Chronic disease

No 2190 67.2
Yes 1069 32.8

Anemia

No 2603 79.9
Yes 633 19.4
Non available 23 0.7

Food allergy

No 3125 95.9
Yes 84 2.6
Non available 50 1.5

Use of food supplement

No 2262 69.4
Yes 997 30.6

Total 3259 100.0

Type 1 obese (37.6%). The percentage of obesity in first-
degree relatives was 57.5%. The percentages of those with
chronic disease and anemia were 32.8% and 19.6%, respec-
tively. Of the patients 30.6% were using food supplements.
There were 84 (2.6%) people with food allergy (Table 1).

The median age of the participants was 38.0 years, while
the minimum and maximum ages were 15.0 years and 83.0
years, respectively. Median height of the participants was
158.0 cm (116.0-190.0), median weight was 83.6 kg (56.0-
160.2), median BMI value was 33.0 kg/m2 (25.0-64,7). The
median value of fat amount was 40.0 kg (15.6-65.2). The
median age of women was 37.0 years (15.0-83.0), while
it was 39.0 years (15.0-77.0) for men. Median height of
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Table 2. Age, weight, height, BMI, fat of participants.

Parameters Median Minimum Maximum

All participants

Age (years) 38.0 15.0 83.0
Height (cm) 158.0 116.0 190.0
Weight (kg) 83.6 56.0 160.2
BMI (kg/m2) 33.0 25.0 64.7
Fat (kg) 40.0 15.6 65.2

Female

Age (years) 37.0 15.0 83.0
Height (cm) 158.0 116.0 184.0
Weight (kg) 82.7 56.0 160.2
BMI (kg/m2) 33.2 25.0 64.7
Fat (kg) 40.5 15.60 65.2

Male

Age (years) 39.0 15.0 77.0
Height (cm) 172.0 149.0 190.0
Weight (kg) 94.9 56.3 140.0
BMI (kg/m2) 32.1 25.0 52.1
Fat (kg) 29.7 17.6 52.0

Table 3. Sociodemographic characteristics of participants
with and without follow-up data.

Participants without

follow up (n=1977)

Participants with

follow up (n=1282)

P value

Age (years)

(median,

min-max)

38 (15-77) 38 (15-83) 0.579*

Weight at

application (kg)
83.2 (56.0-160.2) 84.3 (57.1-143.3) 0.006*

n % n %

Gender
Female 1789 90.5 1184 92.4

0.066**
Male 188 9.5 98 7.6

Educational

status

<High school 1085 68.1 726 71.6
0.056**

>High school 509 31.9 288 28.4

Obesity in first

degree relatives

No 1117 56.5 756 59.0
0.163**

Yes 860 43.5 526 41.0

Chronic disease
No 666 33.7 403 31.4

0.181**
Yes 1311 66.3 879 68.6

Food allergy
No 1878 96.9 1247 98.2

0.021**
Yes 61 3.1 23 1.8

Anemia
No 1572 80.2 1031 80.9

0.624**
Yes 389 19.8 244 19.1

Use of food

supplement

No 1419 71.8 843 65.8
<0.001**

Yes 558 28.2 439 34.2

*Mann Whitney U test, **Chi square test.

women was 158.0 cm (116.0-184.0), median weight was
82.7 kg (56.0-160.2), and median BMI was 33.2 kg/m2

(25.0-64.7). The median weight of women was 40.5 kg
(15.6-65.2). Median height for men was 172.0 cm (149.0-

Table 4. Weight and BMI losses during the follow-up of
the participants.

Parameters Median Minimum Maximum

All participants

Weight loss (kg) 2.70 -21.40 56.10
BMI loss (kg/m2) 1.09 -8.79 22.69
Weight loss (%) 3.26 -28.53 56.45

Female

Weight loss (kg) 2.70 -21.40 56.10
BMI loss (kg/m2) 1.09 -8.79 22.69
Weight loss (%) 3.27 -28.53 56.45

Male

Weight loss (kg) 3.25 -2.80 23.70
BMI loss (kg/m2) 1.11 -0.88 8.92
Weight loss (%) 3.13 -3.11 17.11

Table 5. Examination of the factors affecting the weight
loss of 5% of the participants.

P* OR 95.0% CI OR

Lower Upper

Gender 0.459 1.196 0.744 1.923

(Reference: female)

Educational status 0.142 1.182 0.900 1.552

(Reference: <high school)

Obesity in first degree relatives 0.247 1.136 0.915 1.411

(Reference: no)

Chronic disease 0.367 1.120 0.875 1.434

(Reference:no)

Anemia 0.695 1.052 0.817 1.355

(Reference: yes)

Age 0.225 0.993 0.981 1.004

Weight at application 0.983 1.000 0.993 1.007

*Cox regression analysis.

190.0), median weight was 94.9 kg (56.3-140.0), and me-
dian BMI was 32.1 kg/m2 (25.0-52.1). The median amount
fat in men was 29.7 kg (17.6-52.0) (Table 2).

The first application dates of the patients were exam-
ined according to the years as follows; 12.8% applied in
2017, 35.1% in 2018, 43.6% in 2019, 6.1% in 2020, 2.4% in
2021. The mean number of referrals of the counselees was
4.27±5.12, and the median value was 2.0. The minimum
number of applications was 1 and the maximum number of
applications was 38. Of the participants 60.7% (n=1977)
did not continue their nutritional counseling follow-ups
regularly. Since the follow-ups of these patients were not
regular, only anthropometric and sociodemographic data
related to the first application were evaluated. Data on
weight loss after nutritional counseling service were ana-
lyzed with 1,282 participants who had regular follow-ups.
The sociodemographic characteristics of the participants
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with and without regular follow-up data were compared.
There was no statistically significant difference between
the two groups, except for classification according to the
weight of admission, the presence of food allergy, and the
use of food supplements (Table 3).
The weight and BMI differences between the first and last
measurements were evaluated in 1282 people who contin-
ued their follow-up regularly and had less than 30 days
between each control application. While the mean follow-
up period was 7.5 ± 11.8 months for 1,282 patients; the
minimum and maximum follow-up periods were 7 days and
4.7 years, respectively.
Weight loss was not observed in 118 (9.2%) of 1,282 par-
ticipants who were followed up regularly. In the last mea-
surement, the weight of 106 people increased compared
to the first application, and the weight of 12 people did
not change compared to the first application. Weight and
BMI loss was observed in the remaining 1164 (90.8%) peo-
ple compared to the first application. The median weight
loss of all participants was 2.7 kg (-21.40-56.10), and the
median BMI loss was 1.1 kg/m2 (-8.79-22.69). While the
median weight loss of female participants was 2.70 kg (-
21.40-56.10), the median BMI loss was 1.09 kg/m2 (-8.79-
22.69); the median weight loss of male participants was
3.25 kg (-2.80-23.70), and the median BMI loss was 1.11
kg/m2 (-0.88-8.92). While the median weight loss percent-
age of all participants (according to their initial application
weight) was 3.26% (-28.53-56.45); the median weight loss
percentages in female participants and males were 3.27%
(-28.53-56.45) and 3.13% (-3.11-17.11), respectively (Ta-
ble 4).
Weight loss of 5% or more was observed in 34.1% (n=437)
of the participants compared to their initial admission
weight. When the characteristics of the patients with and
without 5% weight loss were evaluated; there was no sig-
nificant difference between the two groups in terms of age,
gender, initial weight, presence of obesity in first-degree
relatives, presence of chronic disease and anemia (p>0.05).
While 28.4% (n=81) of the patients with high school and
higher educational level had a weight loss of more than
5%; this was significantly higher with a percentage of
36.9% (n=268) in those with less than high school edu-
cational level (p=0.011). Cox regression analysis was used
in the multivariate analysis of factors that may be associ-
ated with weight loss at 5% of the participants. According
to the results of the analysis, no statistically significant
relationship was found (Table 5).

Discussion
The increasing problem of overweight and obesity around
the world shows that there is a need for interventions in
this regard [23, 24]. One of the most important ways to
prevent obesity and overweight and to help these people
lose weight is providing a healthy diet. For this purpose,
nutritional counseling services are easily accessible services
in nutrition and obesity counseling units in primary health
care institutions. In our research, it was aimed to evalu-
ate the applications to the unit that provides nutritional
counseling service in a district of Istanbul, and to evaluate
the effectiveness of these units over the weight loss of the
patients and to what extent these units can be utilized.

Of the patients evaluated within the study, 91.2% were
women. According to the literature, overweight and obe-
sity are more common in women than in men [25]. For this
reason, the need for nutritional counseling service may be
higher in female individuals. In addition, an increased risk
of obesity was found in those with a first-degree relative
with obesity [26]. More than half (57.5%) of the patients
in our study had first-degree relatives of obese individu-
als. According to the literature, overweight and obesity
are also associated with chronic diseases, especially car-
diovascular diseases and diabetes, and anemia [27, 28].
In a study, the percentage of anemia in overweight and
obese individuals was found to be higher than in individ-
uals with normal weight [29]. Approximately one third
(32.8%) of the patients in our study had a chronic dis-
ease and one fifth (19.6%) had anemia. According to the
results, it can be thought that the presence of obesity in
first-degree relatives, the presence of chronic disease and
anemia are associated with overweight and obesity, and
necessary preventive measures can be taken in individuals
with this feature.
According to a systematic review in the literature, the use
of health centers during the pandemic period decreased
by about 1/3 [30]. In our study, similar to the literature,
the number of applications to nutritional counseling ser-
vices offered in the primary health care center decreased
significantly in 2020 and 2021 compared to previous years.
It can be thought that this situation stems from the fear
of being infected with COVID-19. In our study, 60.1%
(n=1959) of the participants did not continue their nutri-
tional counseling follow-up or there was more than 30 days
between two control appointments. In a similar study con-
ducted in our country before the pandemic (between 2017
and 2018), the percentage of those without a regular follow
up on primary care nutritional counseling services was less
than our study (34.3%) [31]. Participants who do not fol-
low up regularly may also be affected by their attendance
to follow-up appointments due to pandemic conditions. In
addition, in our study, while the initial weights and the use
of food supplements were significantly lower in those who
did not attend their control appointments regularly; the
percentage of food allergy is higher in those who do not
attend their appointments regularly. In a study conducted
for weight control in obese individuals; those who do not
attend regular follow-ups are those with lower education
levels and more severe obesity [32]. Identification of pa-
tients who have compliance problems with weight control
programs will contribute to the effectiveness of weight loss
interventions [33].
It was observed that 90.8% of the patients who went to
the control appointments regularly had weight loss at their
last application compared to their first application. Fur-
ther studies should clarify the reasons why some obese and
overweight patients can not lose weight after nutritional
counseling services.
While the median weight loss of the patients in our study
was 2.7 kg, the median value of the percentage of loss was
found to be 3.26%. In the literature, an average of 3.2%
kg weight loss was observed in overweight hypertensive
individuals after 6 months of follow-up after nutritional
counseling services, similar to our study [12]. An average
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of 3.1 kg of weight loss (mean follow-up period of 72 days)
was observed in those who applied to primary care nutri-
tional counseling services in our country [31]. Similarly,
in another study, an average of 3.1 kg of weight loss was
observed after applications to primary obesity counseling
centers. In the same study, the percentage of those with
5% or more weight loss was reported as 30.3% [34]. Sim-
ilarly, in our study, the percentage of those with weight
loss over 5% was 34.1%.
In our study, the percentage of those with 5% or more
weight loss was significantly higher in those with low ed-
ucational level in univariate analysis. This significance
was not observed in the multivariate analysis. According
to Cox regression analysis, no significant relationship was
found between age, gender, educational level, obesity in
first-degree relatives, presence of chronic disease, presence
of anemia, first admission weight, and weight loss above
5%. In a study in the literature, the amount of weight loss
in obese individuals was found to be significantly higher
in males and younger age groups [32]. Different results
between studies may be due to the fact that the stud-
ies were conducted in different populations. Due to the
social and cultural norms of different societies, the roles
attributed to individuals of different ages and genders and
factors such as daily living habits that may be associated
with weight loss may also be different. This may explain
the differences between study results. In addition, weight
loss seen in individuals applying to nutritional counseling
services; can be affected by many factors such as their
individual motivations, environmental support and com-
pliance with the recommendations. For this reason, we
recommend evaluating the confounding factors that may
affect weight loss in further studies where the effectiveness
of nutritional counseling services will be evaluated.

Limitations and strengths
Physical activity plays a major role in weight loss as much
as eating habits. A diet list and exercise prescriptions were
created for the participants in our study within the scope
of nutritional counseling services, and the extent to which
they adhered to these lists could not be evaluated. This
is one of the limitations of our study. Another limitation
may be that some confounding factors such as motivation,
social support, anxiety and depression, which may have
effect on weight loss, were not evaluated. Some such con-
founding factors may have played a role in patients without
weight loss. Since our study was carried out with individ-
uals who applied to the primary health care service of a
district, evaluations could be made in large sample num-
bers. In addition, since the applications before and after
the pandemic were examined, the evaluation of the use of
nutritional counseling services in a wide range of time is
another strength of the study.

Conclusion
The percentage of patients who can lose weight with the
nutritional counseling service offered in a primary health
care center was 90.8%. Although other factors that may
be associated with weight loss such as high motivation
and social support are effective on this situation, we think
that the contribution of nutritional counseling services to

weight loss is great. The effect of nutritional counseling
services on weight loss of obese or overweight individu-
als can be evaluated with randomized controlled studies
to be planned in the future. While the high percentage
of individuals who lost weight after nutritional counsel-
ing is promising, it is extremely important to understand
the barriers to weight loss for patients without weight loss
and regular follow-ups. Interventions should be planned
on this issue in the control of obesity and therefore chronic
diseases. As of 2020, the beginning of the COVID-19 pan-
demic, the number of patients’ applications to nutritional
counseling services decreased, and this decrease continued
in 2021. Fear of being infected with COVID-19 may be
the reason for this decrease. For individuals who need this
service but do not apply to a health institution that pro-
vides the service, online nutritional counseling services can
be planned in line with their needs.

Ethical approval

The research was carried out in accordance with the Decla-
ration of Helsinki Principles, no personal information that
would reveal the private lives and/or identities of the par-
ticipants was included, and the security of the data was
ensured. Ethics committee approval was obtained from Is-
tanbul Medipol University Non-Interventional Clinical Re-
search Ethics Committee with the decision number 759 on
13/09/2022.
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