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The aim of this study was to describe the effectiveness of individualized dietary counseling in obese
subjects based on narrative interview technique on the maintenance of body weight reduction, changes
in dietary behaviors, including type of cooking and physical activity. One-hundred subjects out of
four-hundred patients met the inclusion criteria. Individually, 45-minute educational program with
motivation counseling was performed in 0, 6 and 12 weeks of the study. Patients were advised to follow
individually well-balanced diet for 12 weeks. The individuals were asked about the changes in their
dietary habits (Food Frequency Questionnaire). The mean percentage of body weight changes from the
baseline were as follows: in 6th week- 5.9%, in 12th week - 10.9% and in 52th week - 9.7% (P , 0.0001),
however there were no statistically significant changes while comparing body weight in 12th and 52th
week. The maintenance of body weight reduction was connected with the dietary habits changes, mainly
the type of cooking and increased consumption of vegetable oils. In conclusion, individualized dietary
counseling, based on narrative interview technique is an effective intervention for obesity treatment that
may help maintain body weight reduction and adapt the pro-healthy changes in type of cooking and
sources of dietary fat.

O
besity presents multiple health challenges for healthcare systems. According to World Health
Organization globally, in 2008 12% of adults aged over 20 were affected by obesity and 35% were
overweight1. It is observed that approximately 70% will regain at least half of the weight lost within 2

years of successful weight loss attempts and will return to their baseline weight within 3–5 years2–4. Obese
individuals lack the skills, motivation, and understanding how to approach the task effectively and safely5. The
evidence linking food restriction and food craving is equivocal6. The challenge is to develop the weight manage-
ment strategy for obese people that can be successful in sustaining initial weight loss7.

The education program conducted among obese subjects for proper dietary habits and healthy lifestyle,
including regular physical activity, is an inseparable element of the therapeutic process, which should give
long-term results8. The educating campaigns in the field of nutrition sign in the global strategy of the World
Health Organization9 and are pursuant to the provisions of the European Charter on Counteracting Obesity10.
Therefore, weight management combined with nutritional counseling during the intervention should be an
important goal for obese people. Practical knowledge in the field of preparation and composition of the diet,
based on the preferred food may be a response to the needs of the patient with the ability to continue healthy
cooking at home after finishing weight loss therapy. Overweight and obese patients can achieve a weight loss of as
much as 10% of the baseline weight in well-designed programs what significantly decreases the severity of obesity-
associated risk factors11.

The aim of this study was to describe the effectiveness of individualized dietary counseling in obese subjects
based on narrative interview technique on the maintenance of body weight reduction, changes in dietary beha-
viors, including type of cooking and physical activity.
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Results
Baseline characteristics of analyzed population were presented in
Table 1. Percentages of body weight reductions were independent
of age, sex and baseline body weight and were for the whole group,
females and males as follows: 25.9%, 25.4%, 27.5% in 6th week,
210.9%, 210.3%, 213.1% in 12th week and 29.7%, 8.7%, 12.8% in
52th week (Fig. 1). Changes in the body weight and BMI revealed to be

of high statistical significance (P , 0.0001), however as presented by
Dunn’s Multiple Comparison test when comparing the body weight
and BMI value between 12th and 52th week no statistically significant
differences were observed indicating the maintance of obtained
weight loss efect (Table 2). In the 6th week 7.1% of all studied subjects
(6.3% females and 10% males) reached a 10% body weight reduction.
In the further 6-week period of the conducted intervention this

Table 1 | The characteristics of analyzed population (n 5 100)

Analyzed parameter

Group
All Female Male

p

Median Q1–Q3 Median Q1–Q3 Median Q1–Q3

Age [y] A 38.0 32.2–52.7 38.0 31.2–52.2 41.5 34.0–52.7 ns
B 38.4 32.1–54.3 37.8 30.9–50.7 43.4 35.2–54.5

Weight [kg] A 95.0 82.1–106.2 88.0 81.1–100.0 116.2 99.4–135.9 ns
B 96.4 83.4–106.9 88.8 80.6–103.4 118.1 98.3–140.2

Height [cm] A 166.0 161.1–172.0 163.5 159.0–167.0 176.0 171.1–181.8 ns
B 165.5 160.8–172.2 162.7 158.4–166.6 176.8 172.1–182.1

Ethnicity [%]
Caucasian A 100 100 100 ns

B 100 100 100
Education [%]

University degree A 7.0 6.0 10.0

,0.001
B 31.0 20.0 50.0

High school A 35.0 31.0 45.0
B 31.0 40.0 17.0

Primary school A 58.0 63.0 45.0
B 38.0 40.0 33.0

Marital status [%]
Never married A 31.0 36.0 15.0

,0.05

B 19.0 20.0 16.5
Married A 67.0 63.0 80.0

B 69.0 70.0 67.0
Divorced A 1.0 0.0 5.0

B 6.0 0.0 16.5
Widowed A 1.0 1.0 0.0

B 6.0 10.0 0.0

Q1, quartile 1; Q3, quartile 3; A, studied group (All: n 5 84, female: n 5 64; male: n 5 20); B, control group (All: n 5 16, female: n 5 10, male: n 5 6); ns, not significant.

Figure 1 | The percentage changes in body mass among studied individuals. *Friedman test showing summarized effect for the all time points;

comparisons between each time points showed Dunn’s Multiple Comparison test: 0 wk vs 6 wk P , 0.05; 0 wk vs 12 wk P , 0.05; 0 wk vs 52 wk

P , 0.05; 6 wk vs 12 wk P , 0.05; 6 wk vs 52 wk P , 0.05; 12 wk vs 52 wk P . 0.05.
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threshold was exceeded in 61.1% of the subjects (65.6% females and
55.0% males). After 52 weeks of dietary intervention, 10% reduction
of body weight was maintained in 46.4% of the respondents (45.3%
females and 50.0% males).

As shown by the Food Frequency Questionnaire (Table 3) over 90%
of studied subjects after 52 weeks from the beginning of the study
consumed whole-meal bread more frequently than white bread. The
frequency of organ meats consumption has decreased in favor of
poultry and pork intake. The changes from butter consumption to
margarine and vegetable oils were observed. The consumption of
snacks and fast food in about 2/3 of subjects fell, contrary however
to the amount of sweets which has increased. More frequent intake of
water and tea and less frequent intake of juice was observed. The
frequency of coffee and alcohol consumption did not change signifi-
cantly in the studied group. Additionally, over 90% did not change
their smoking habits. As far as the type of cooking is concerned, the
individuals used more frequently boiling and steaming and more than
half individuals fried, roasted and grilled food less frequently. Self-
reported increase of physical activity was attributed mostly to walking,
gymnastics and swimming. The changes in dietary habits and physical
activity were more pronounced among the people maintaining weight
loss at level higher than 10% from baseline. Comparing the frequency
of selected food intake and cooking techniques from baseline to 52-
week of follow-up the statistically significant changes were observed.
Decreased frequency of intake of cheese (P , 0.05), eggs (P , 0.01),
snacks (P , 0.001), fast food (P , 0.05), juice (P , 0.01) as well as
decreased frequency of frying, roasting and grilling (P , 0.05) during
meals preparation were observed. The intake of fruits (P , 0.05),
margarine (P , 0.05), water (P , 0.01) and sweets (P , 0.01) was
increased; similarly boiling and steaming (P , 0.001) were more
frequently used techniques. As indicated by the F test, the mainten-
ance of body weight reduction after individualized dietary counseling
through 52 weeks, was linked to the pro-healthy changes in type of
cooking (more frequent use of boiling and steaming) and increased
consumption of vegetable oils (Figure 2).

Discussion
The weight loss of 10% can be maintained for a sustained period after
well-designed dietary intervention11. One of the key findings in our
research was the demonstration of dietary counseling structured
according to relevant topics related to pro-healthy dietary behaviors,
based on narrative interview, and the patient’s own meal preparation
at home as a success platform to maintain weight reduction through
changes in cooking methods and sources of fat in daily meals.

It was imperative for the conducted research to incorporate the
dietary recommendation in busy lifestyles, because the lack of the
time is perceived as a barrier in eating healthy meals13–15. The overall
time spent on meal preparation decreased significantly in the USA
and Europe16,17. Increased availability of tasty, energy-dense foods
(e.g. ready prepared meal), eating fewer family meals at home have
been blamed to be the major factors in the alarmingly high preval-
ence of obesity, diabetes, and metabolic syndrome18,19. Therefore, the
involvement of patients, especially the obese ones, in the process of
preparing healthy meals is the most recent challenge for nutritionists
and clinicians. Our patients were mostly highly educated and worked
long hours in the office. As it was indicated by Blackford et al20 the
employees working in locations that lack healthy food options can be
encouraged to prepare their food at home and to increase self-
efficacy through nutrition education. Thus the individual pre-
ferences for nutrition strategies included personalized dietary
programs, cooking demonstrations, and healthy recipes. Moreover,
as shown by Tapsell et al21 the narrative form of a given diet history
could be a standardized interview for diet-diseases studies, especially
when being combined with other methodologies; for example open-
ended in-depth interviews with experienced nutritionists and self-
administered questionnaires22. Particularly, narrative structure of
consulting based on underreported food still constitutes a challenge
for intervention studies. The knowledge about the condition in
which selected methods work best and careful consideration of
obtained results could identify the aspects that help to deal with diet
later on23. Self-management is an important aspect of obesity

Table 2 | The changes in body mass and Body Mass Index during dietary modification among analyzed individuals (n 5 100)

Group

Weight [kg]

Baseline 6-week 12-week 52-week
p

Median Q1–Q3 Median Q1–Q3 Median Q1–Q3 Median Q1–Q3

Studied group
(n 5 84)

95.0 82.1–106.2 88.9 77.1–99.5 84.0 72.0–94.9 88.0 73.5–97.0 ,0.0001*

Female (n 5 64) 88.0 81.1–100.0 82.5 75.6–94.0 77.9 71.0–90.0 78.0 72.0–91.0 ,0.0001*
Male (n 5 20) 116.2 99.4–135.9 109.5 92.8–127.0 102.6 88.2–122.6 104.4 93.0–115.0 ,0.0001*
Control group
(n 5 16)

96.4 83.4–106.9 - - - - 96.7 83.7–107 ns

Female (n 5 10) 88.8 80.6–103.4 - - - - 88.9 80.4–103.7 ns
Male (n 5 6) 118.1 98.3–140.2 - - - - 118.4 98.4–140.5 ns

BMI [kg/m2]

Baseline 6-week 12-week 52-week
P

Median Q1–Q3 Median Q1–Q3 Median Q1–Q3 Median Q1–Q3

Studied group
(n 5 84)

33.5 31.1–37.9 31.8 29.1–35.8 30.4 27.1–34.0 30.7 27.8–34.6 ,0.0001*

Female (n 5 64) 32.9 30.5–36.2 30.9 28.8–34.1 29.3 26.4–32.6 29.8 26.4–33.4 ,0.0001*
Male (n 5 20) 36.9 33.2–42.5 33.9 31.1–38.9 32.1 29.5–37.0 33.4 30.2–36.3 ,0.0001*
Control group
(n 5 16)

34.1 31.5–38.2 - - - - 34.2 31.4–38.4 ns

Female (n 5 10) 33.1 30.4–36.5 - - - - 33.1 30.3–36.7 ns
Male (n 5 6) 37.2 33.5–98.6 - - - - 37.4 33.5–98.8 ns

Q1, quartile 1; Q3, quartile 3; BMI, Body Mass Index; ns, not significant.
*Friedman test showing summarized effect for the all time points; comparisons between each time points showed Dunn’s Multiple Comparison test: 0 wk vs 6 wk P , 0.05; 0 wk vs 12 wk P , 0.05; 0 wk vs
52 wk P , 0.05; 6 wk vs 12 wk P , 0.05; 6 wk vs 52 wk P , 0.05; 12 wk vs 52 wk P . 0.05.
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treatment; however the promotion of self-care activities remains a
challenge as shown by Rosenbeck-Minet et al24.

In the present study, 10% reduction of body weight was main-
tained for a period of 52-week follow up in 46.4% of all studied
subjects (45.3% in females and 50% in males) with the mean weight
loss of 13.9 kg. Taking into account the maintenance of a 5% reduc-
tion in body weight, the figure would reach 84.5% in all studied
subjects (85.9% in females and 80% in males) with the mean weight
loss of 11.2 kg. Pinto et al25 documented that the individuals who had
used a self-guided approach maintained their initial weight losses
with a great success, even better than those individuals who had used
a very low caloric diet (VLCD). For 18 months 55% of self-guided
individuals were maintaining their weight loss within 2.3 kg, as com-
pared to 13% of VLCD. Gripeteg et al26 reported that after successful
very low energy diets (VLED) inducing weight loss $ 10%, patients
with six weeks of re-feeding maintained a significantly greater weight
loss (regained: 3.9 6 9.1%) over one year of treatment than patients
with only one week of re-feeding (regained: 8.2 6 8.3%, P 5 0.006).
Accordingly, it was suggested that ordinary foods should be re-
introduced slowly to enhance weight control after a VLED period.
A similar mechanism may have contributed to the maintenance of
weight loss in our patients, because at the end of the dietary inter-
vention, subjects received recipes, including the description of slow
incorporation of preferred food into menu, connected with changes
in energy intake. It should be noted, that in the present research,
individualized balanced diet, based on ordinary food, gave us the
opportunity to improve the amount of consumed food and its quality
associated with type of cooking. According to Yancy et al27 the pro-
vision of diet options to patients who desire weight loss could be
supported and the choice of the diet enhances adherence and
increases weight loss.

In the present research the change of cooking method was one of
the most important predictors of weight loss maintenance and it was
closely related to the changes in dietary habits. Boiling and steaming

were used more frequently in over 90% of studied subjects with
.10% weight loss. It is known that some cooking methods (espe-
cially frying) are correlated with the increased coronary atheroscler-
osis risk, overweight or obesity while others (boiling and steaming)
decreased such risk28,29. There is no data directly related to changes in
cooking type and weight loss maintaince in obese subject. One of the
most important aspects is avoiding the high-calorie ingredients dur-
ing cooking e.g. fat and oils.

Raynor et al30 showed that changing variety in specific food groups
may help in adopting and sustaining a diet low in energy and fat,
producing better weight loss and weight loss maintenance. They
reported that during the first 6 months of the study a weight loss
was connected with decreased variety of high fat food, fats, oils and
sweets (P , 0.001), what was mediated by change in energy and
percentage of dietary fat intake. However, as pointed by the authors30,
the variety did not decrease in all food groups, indicating that reduc-
tions in intake do not cause decreased variety of a food group. In our
study, the consumption of products rich in fat were decreased, espe-
cially covering organ meats, butter, margarine and fast food. Moreover,
the changes from butter consumption to margarine and vegetable oils
were observed, where over 66% of subject with .10% weight loss used
vegetable oils more frequently. According to Canfi et al.31 universal
predictors for long-term weight loss were: an increased intake of vege-
tables and meat and a decreased intake of eggs, processed legumes and
beverages, what was partially confirmed in the present study. Kruger et
al32 pointed to the fact that a combined approach of consuming five or
more fruit and vegetable servings per day and attaining 150 minutes or
more per week of physical activity can help in successful weight loss
maintenance. Unfortunately, in current research the assessment of self-
reported changes in physical activity among studied subjects did not
give us the possibility to estimate its real association with the energy
intake reduction.

In the present study, the lower frequency of snacks intake was
observed in studied subjects maintaining a more sustained reduction

Table 3 | Percentage changes of food frequency intake in relation to weight loss after 52-week follow up

Product

% changes in eating behavior

p

.10% weight loss (n 5 39) ,10% weight loss (n 5 45)

less Unchanged more less unchanged more

Wholemeal bread 7.7 0.0 92.3 4,4 0.0 95.6 ns
White bread 94.8 2.6 2.6 84.4 11.2 4.4 ns
Milk and dairy products 20.5 56.4 23.1 26.7 48.9 24.4 ns
Cheeses 87.2 5.1 7.7 73.3 11.1 15.6 ,0.05
Vegetable 7.6 82.1 10.3 4.4 84.4 11.2 ns
Fruit 10.3 79.4 10.3 15.6 64.4 20.0 ,0.05
Pork 41.0 5.2 53.8 28.9 6.7 64.4 ns
Poultry 2.6 25.6 71.8 4.4 24.4 71.2 ns
Eggs 5.1 94.9 0.0 11.1 80.0 8.9 ,0.01
Fish 15.4 56.4 28.2 8.9 60.0 31.1 ns
Organ meats 94.8 2.6 2.6 93.4 2.2 4.4 ns
Margarine 15.3 46.2 38.5 17.8 26.6 55.6 ,0.05
Butter 82.1 17.9 0.0 77.8 17.8 4.4 ns
Vegetable oils 2.6 30.7 66.7 0.0 37.8 62.2 ns
Sweets 28.2 0.0 71.8 13.3 0.0 86.7 ,0.01
Snacks 79.6 7.7 7.7 57.8 17.8 24.4 ,0.001
Fast food 71.8 28.2 0.0 53.3 37.8 8.9 ,0.05
Tea 5.1 35.9 59.0 0.0 40.0 60.0 ns
Coffee 5.1 59.0 35.9 8.9 53.3 37.8 ns
Juice 84.6 7.7 7.7 66.7 6.6 26.7 ,0.01
Water 0.0 5.1 94.9 4.4 15.6 80.0 ,0.01
Boiling and steaming 2.6 5.1 92.3 17.8 11.1 71.1 ,0.001
Frying, roasting, grilling 71.8 0.0 28.2 60.0 4.4 35.6 ,0.05
Alcohol 46.2 41.0 12.8 44.4 31.2 24.4 ns
Physical activity 61.5 20.5 18.0 64.4 15.6 20.0 ns

ns, not significant.

www.nature.com/scientificreports

SCIENTIFIC REPORTS | 4 : 6620 | DOI: 10.1038/srep06620 4



in body weight (P , 0.001). The use of meal replacements has been
demonstrated to be an important predictor of weight loss in the Look
AHEAD cohort33, however as underlined by Dasgupta et al34, it does
potentially limit the variety and flexibility in dietary intake and there-
fore may not be uniformly accepted, hence there is a need for the
development of alternative strategies. The results of Massey and Hill6

research underline an association between dieting and food craving
and the usefulness of distinguishing between dieting and weight loss.
It was confirmed that dieters demonstrate stronger cravings espe-
cially for foods that are restricted (for example chocolate), than non-
dieters. However, the success associated with the maintenance of
weight loss by the subjects also had to be linked to the restriction
of food craving.

The limitation of the current study is that changes in eating beha-
vior were self-reported, though a validated questionnaire was used.
Although the study is limited to Caucasians; results are consistent
with other study in different ethnicity35. It should be also noted that
although the study was performed with 52-week follow up, the num-
ber of participants was not high. The strict inclusion criteria were
applied to all included subjects and directly met objectives of the
study. This resulted in the small number of participants in the control
group, however it does not influence time interaction results in the
intervention group. Additionally, there were no differences between
control and intervention groups in anthropometrical parameters at
the baseline. Moreover, the conclusions have been based upon the
changes in dietary habits and weight loss in the intervention group
(from baseline through 52-week follow up), therefore the presented
results can be valuable. The water consumption was not measured
(ad libitum) which could have influence on energy intake. Similarly,
we did not monitor physical activity; however the main parameter of
our interest were the changes in weight linked to dietary habits. The
rationale for this intervention was to promote not only an initial
weight loss but also to provide the skills to prepare valuable meals
at home as well during counseling period and after finishing a slim-
ming diet. Additionally, the supply of essential nutrients in each
individualized balanced diet was similar and nutritional counseling
was conducted by the same dietitians, which helped in building
long-term relationships with patients. Although the effect of dietary

intervention in the maintaining weight loss has been shown prev-
iously, new strategies are still searched for. Especially important are
these strategies which do not demand the high investment (eg. stan-
dardized counselling ‘‘face to face’’ sessions). Therefore, the present
study brings important piece of information. More broadened stud-
ies are needed to assess predictors of different dietary strategies in
obese subjects. Nonetheless, our findings support the merit of this
line of enquiry.

In conclusion, individualized dietary counseling, based on narrat-
ive interview technique is an effective intervention in obesity treat-
ment that may help maintain a body weight reduction and adapt the
pro-healthy changes in type of cooking and sources of dietary fat.

Methods
Patient’s recruitment. From four-hundred patients who were admitted to
outpatients clinic for obesity treatment between 2011–2013 one-hundred subjects
met the inclusion and exclusion criteria. The studied group consisted of 84 subjects
and was followed for 12 months. Sixteen participants who were enrolled in control
group did not receive nutrition and cooking support between pre- and post-
consulting period (unwillingness to participate in the educational program) as well
through follow-up period (Fig. 3). The inclusion criteria were as follows: 20–65 years
old and BMI . 30 kg/m2. The exclusion criteria included: history of bariatric surgery,
anorexia nervosa and bulimia, history of depression, vegetarian-dietary habits,
diagnosed type 1 or type 2 diabetes, hepatic or renal disorder, myocardial infarction or
unstable angina pectoris, coronary artery bypass graft or percutaneous transluminal
coronary angioplasty, temporal ischemic attack or stroke, cancer, alcohol abuse and
participation in another weight-management study or use of medications known to
alter food intake or body weight. Twenty participants suffered of hypertension and
ten of dyslipidemia. The design of the study was a prospective dietary counseling trial
with 52-week follow up and performed in accordance with the Helsinki Declaration.
The subjects gave their written consent for the study. Experimental protocol was
approved by bioethical committee at Poznan University of Medical Sciences.

Intervention. The subjects were advised by supervisor medical doctor in clinic during
the visit to change their habitual diet and increase physical activity. Standardized
counseling ‘‘face to face’’ sessions were conducted by qualified nutritionists (MSM
and MJ) in the outpatient clinic. In order to allow all participants to express previous
experiences related to weight reduction we used a narrative interview technique and
the consulting was structured according to relevant topics linked to healthy dietary
habits. The section with open questions was used at the beginning to give them the
opportunity to explain their stories since they detected that body weight started to
increase. Performed interviews were transcribed verbatim. Individual 45-minutes
educational program with motivation counseling was performed in 0, 6 and 12 weeks

Figure 2 | Predictors influencing body weight maintenance after 52-week follow up. *P , 0.05.
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of the study. In every step of the study the nutritionist had explained the basics of
healthy nutrition and indicated the main nutritional mistakes in their habitual diet.
Additionally, during 12-weeks a telephone and mail-based guidance was conducted.
Participants were advised to use individually well-balanced diet for 12 weeks based on
patient’s food preferences including: 12–14% of energy from protein, 25% from fat
and 61–63% from carbohydrates (,10% of energy from saccharose). The daily
amount of dietary fiber was 30–35 g/day. The goal of the dietary modification
included: reducing the total fat, cholesterol, trans and saturated fatty acids, reducing
energy intake, reducing snacks intake, promotion of whole grains products, foods
reach in soluble fiber, vegetables, fruits, source of n-3 fatty acids and plant sterols. The
energy value of the diet in the first 6 weeks was directly proportional to energy
requirement according to Recommended Dietary Allowances for Polish population
and in 7–12 weeks and was reduced by 200 kcal12. The water consumption ad libitum
was recommended. The participants were advised to prepare meals in their
households according to described recommendations. At the baseline they received
short handbook which described carefully recommended techniques that should be
used during meals preparation eg. steaming and which would maintain the good
quality of food. As the standard for estimating the amount of food consumption the
subjects were obligated to weight food. The patients were also advised to raise the
acceptable, moderate physical activity to 150–200 minutes/week, which was
increased slowly during the conducted study.

Data collection. In baseline, 6 and 12-week and 52-week of the study the
anthropometrical parameters including body weight and height (RADWAG digital
scale with an approximation of 0.5 cm and 0.1 kg respectively) (Radom, Poland) were
assessed. Participants were measured without shoes while wearing minimal clothing,
after which their BMI was calculated. At baseline and after 52-week of the follow-up
the participants were interviewed about their dietary habits and physical activity –
self-administrated Food Frequency with Physical Activity Questionnaire was
conducted36. This questionnaire included 60 items assessing the frequency of
nutritional habits: fruits, vegetables, meat, milk and dairy products, cereal products,
fat, alcohol use, sweets and beverages, type of cooking, type and frequency of physical
activity.

Statistical approach. Statistica 10.0 (Statsoft Inc. Tulsa, USA) and OriginPro 7.0
(OrifginLab Corp. Northampton, USA) were used for the statistical analysis. The
results are given as median values. Friedman test with Dunn’s Multiple Comparison
test was used to compare the anthropometrical parameters and BMI value by time
interaction and Mann Whitney U test to compare the differences between sex groups.
Chi-square test was used to describe the changes in the food frequency intake. F test
was used to find the most important predictors influencing body weight maintenance
after 52-week follow up. The level of significance was set at the standard level of a 5

0.05.
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