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Correlation Between Dietary Applications
in Hypertensive Patients and

Eating Disorders

AABBSSTTRRAACCTT  OObbjjeeccttiivvee::  Many studies on prevention and treatment of hypertension show that some special
nutrition and diets are effective on blood pressure. The aim of this study is to investigate whether the di-
etary applications in hypertension patients are correlated with eating disorders or not. MMaatteerriiaall  aanndd  MMeetthh--
ooddss::  The study was conduced in eight different centers among Family Health Centers in Sakarya. The test
group consisted of 86 hypertensive patients and the control group consisted of 162 persons. Abnormal eat-
ing behaviours, inappropriate weight control methods and psychological status of the patients were as-
sessed through three questionnaires: Eating Attitudes test-26 (EAT); Bulimic Investigatory Test, Edinburgh
(BITE) and General Health Questionnaire-12 (GHQ-12). RReessuullttss::  The characteristics of the test group and
the control group were similar with regard to age, sex and height. Body mass indeks (BMI) and weight of
the test group was significantly higher than the control group. Test group had higher EAT score
(21.82±12.53 vs 18.85±9.65,  p=0.04), BITE score (9.68±2.95 vs 8.75±3.00, p=0.02) than the control group.
GHQ-12 of the test group was significantly higher than the control group (11.86±7.10 vs 10.02±6.35, p=0.04).
When we compare the two groups  in terms of gender, BITE  scores of females in the test group were sig-
nificantly  higher than the females in the control group (9.92±2.9 vs 8.86±3.071, p=0.03), whereas GHQ
scores of males in the test group  were significantly higher than males in the the control group (11.73±7.35
vs 8.47±5.71, p=0.03). There was positive correlation between BMI and BITE scores in test group (r= 0.242
p=0.025). CCoonncclluussoonn::  Eating disorders and psychiatric complications may develop among patients with hy-
pertension. Hence, a diagnosis hypertension should lead to a heightened level of diagnostic suspicion for eat-
ing and psychiatric disorders.

KKeeyy  WWoorrddss::  Hypertension; eating disorders; behavioral medicine 

ÖÖZZEETT  AAmmaaçç::  Hipertansiyon tedavisi ile ilgili yapılmış pekçok çalışma özel beslenme ve diyetin kan basıncı
üzerinde etkili olduğunu göstermiştir. Bu çalışmanın amacı hipertansif hastalarda diyet uygulamalarının
yeme bozuklukları ile ilişkisini incelemektir. GGeerreeçç  vvee  YYöönntteemmlleerr::  Bu çalışma Sakarya bölgesinde sekiz
farklı aile sağlığı merkezinde gerçekleştirildi. Çalışmaya 86 hipertansif hasta ve 162 sağlıklı birey alındı.
Anormal yeme davranışları, uygunsuz kilo kontrol yöntemleri ve hastaların psikolojik durumları Yeme
Tutum Testi-26 (YTT-26), Edinburg Bulima Araştırma Testi (EBAT), Genel Sağlık Anketi-12 (GSS-12) ile
değerlendirildi. BBuullgguullaarr:: Hipertansif grup ile kontrol grubu arasında yaş, cinsiyet ve boy açısından anlamlı
fark yoktu. Beden kitle indeksi (BKİ) hipertansif grupta kontrol grubuna göre anlamlı olarak yüksekti. Hi-
pertansif grupta YTT-12 puan ortalaması (21,82±12,53 ve 18,85±9,65, p=0,04), EBAT puan ortalaması
(9,68±2,95 ve 8,75±3,00, p=0,02) ve GSS-12 puan ortalaması (11,86±7,10 ve 10,02±6,35, p=0,04) kontrol gru-
buna göre anlamlı olarak yüksekti. Cinsiyete göre her iki grup karşılaştırıldığında hipertansif grup kadın-
larının ortalama EBAT puanının kontrol grubundaki kadınlara göre anlamlı olarak yüksek olduğu (9,92±2,9
ve 8,86±3,071, p=0,03), hipertansif gruptaki erkeklerin YTT-12 puan ortalamasının kontrol grubundaki er-
keklere göre anlamlı derecede yüksek olduğu saptandı (11,73±7,35 ve 8,47±5,71, p=0,03). Hipertansif grupta
VKİ ile EBAT puan ortalaması arasında pozitif korelasyon saptandı (r= 0,242 p=0,025). SSoonnuuçç::  Hipertansif
hastalarda yeme bozuklukları ve psikiyatrik komplikasyonlar gelişebilir. Bu nedenle, hipertansif hastalarda
psikiyatrik komplikasyonlar ve yeme bozukluklarının gelişimi açısından dikkatli olunmalıdır.

AAnnaahhttaarr  KKeelliimmeelleerr:: Hipertansiyon; yeme bozuklukları; davranış tıbbı  
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ypertension is a strong, consistent, contin-
uous, independent, and etiologically rele-
vant risk factor for cardiovascular and renal

disease.1 In effect, approximately 25% of the adult
population worldwide and its prevalence is pre-
dicted to increase by 29% in the year 2025, when a
total of 156 billion people will be effected.2 Elevated
blood pressure (BP) results from environmental fac-
tors, genetic factors, and interactions among these
factors. Of the environmental factors that affect BP
(diet, physical inactivity, toxins and psychosocial
factors), dietary factors have a prominent, and likely
predominant, role in BP homeostasis. Lifestyle mod-
ifications including exercise and dietary changes can
lower BP, reduce the need for antihypertensive
drugs and lower the risk of BP-related clinical com-
plications. With rare exception, clinical trials have
documented that weight loss lowers BP.3,4

A variety of chronic medical illnesses may
bring some additional risk of disordered eating.5

However, this effect appears to be greatest in med-
ical illnesses, such as type 1 diabetes and phenylke-
tonuria, in which treatment imposes dietary
restraint.6-8 Considering the importance of diet in
the management of hypertension, patients with
this disease may have increased risk for developing
eating disorders.

There are few studies that have examined eat-
ing disorders in hypertensive patients. In this study
we aimed to investigate whether the dietary appli-
cations in hypertension patients are correlated with
eating disorders or not. 

MATERIAL AND METHODS

The study is conduced in eight different centers
among Family Health Centers connected to Public
Health Directorate in Sakarya. They were chosen
with simple random method between March 2012
and May 2013. The test group consisted of 86 hy-
pertensive patients, and the control group consisted
of 162 patients who had presented to the same cen-
ters with complaints which are not chronic like hy-
pertension. The study was approved by the local
ethics committee and each subject were informed
consent prior to enrollment.

Hypertension was defined according to sev-
enth report Joint National Committee for detec-
tion, evaluation and treatment of high blood
pressure, as systolic BP more than or equal to 140
mm of Hg or diastolic blood pressure more than or
equal to 90 mm of Hg or those individuals cur-
rently taking antihypertensive treatment.1 In all
subjects special laboratory studies for secondary
causes of hypertension were performed when con-
sidered appropriate on clinical grounds. Patients
with pregnancy, hepatic or renal dysfunction, hy-
perlipidemia, heart failure, ischemic or valvular
heart disease, atrial fibrillation, respiratory disease,
pulmonary hypertension, diabetes mellitus, signif-
icant neurological disease and malignancy excluded
from the study. 

Abnormal eating behaviours and inappro-
priate weight control methods were assessed
through two questionnaires (Eating Attitudes
test-26; Bulimic Investigatory Test, Edinburgh).
Body mass index (BMI) (weight (kg)/(height
(m)2)) was calculated from weight and height
measurements.9 Participants psychological situa-
tion was measured using The General Health
Questionnaire (GHQ).10

EEaattiinngg  AAttttiittuuddeess  TTeesstt  ((EEAATT)):: developed by
Garner & Garfinkel initially as a diagnostic test for
anorexia nervosa, it has been used as a screening
method for non-clinical populations.11 The results
obtained showed that this test was not yield a spe-
cific diagnosis of an eating disorder, but that it was
efficient at detecting clinical cases in high-risk pop-
ulations and identifying individuals with an ab-
normal preoccupation with their diet and weight.
Of the original 40 items in the scale, 14 items elim-
inated from the EAT-40, as they were considered
to be redundant and did not increase predictive
power. The new scale, EAT-26, is highly predictive
of the complete version. A total score and three
subscales (dieting, bulimia and oral control) are
generated. A score of 20 or above denotes the exis-
tence of disturbed eating attitudes and behaviour,
which may indicate the presence of eating related
psychopathology, with the subscales giving a pro-
file.12
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TThhee  BBuulliimmiicc  IInnvveessttiiggaattoorryy  TTeesstt,,  EEddiinnbbuurrgghh
((BBIITTEE))::13 This is a 33-item self-report questionnaire
that assesses subjects with symptoms of bulimia or
binge eating. The BITE consists of two subscales:
Symptom Scale, which measures the degree of symp-
toms present, and the Severity Scale which measures
the frequency of binging and purging. Results from
the symptoms scale were analyzed in this study. The
maximum possible score is 30 for Symptom Scale. A
symptom score of 20 or more indicates the presence
of binge eating; the medium range (10-19) suggests
an unusual eating pattern; the low range (0-10) falls
within normal limits. The BITE is a well-validated
and reliable instrument: the inter-item reliability co-
efficient was 0.96 for the symptom subscale and the
test-retest reliability was 0.86 and 0.68 for non-clin-
ical and clinical groups, respectively.14 The BITE has
been used in numerous samples including adoles-
cents all over the world: it is easy to administer and
complete in less than 10 minutes.15

TThhee  GGeenneerraall  HHeeaalltthh  QQuueessttiioonnnnaaiirree  ((GGHHQQ))::10

This questionnaire was designed to detect individ-
uals suffering from psychopathologic troubles. The
GHQ was originally developed as a 60-item instru-
ment, but several shortened versions, including the
GHQ-30, the GHQ-28, and the GHQ-12 are avail-
able. The GHQ used in this study includes 12 items.
Each item has the following 4 answer choices: not
at all, no more than usual, more than usual, and
much more than usual. Answers can be scored on

a Likert-type scale (0-1-2-3) or as (0-0-1-1) as sug-
gested in the GHQ manual. Validity and reliability
studies of the GHQ-12 in Turkey was conducted by
Kılıç.16 Kılıç found that a cutoff score of 1/2 yielded
the best sensitivity (74%) and specificity (84%)
rates for identifying persons with a DSM-IV or
ICD-10 diagnosis.16

STATISTICAL ANALYSIS

Continuous variables were expressed as mean±SD.
Categorical variables were expressed as percent-
ages. Statistical analyses were performed by using
SPSS packed programme (version 11.5 software,
SPSS Inc. Chicago, Illinois, USA). Mean values for
test and control groups were compared using Stu-
dent’s t-test for independent samples. Gender dif-
ferences between test and control group was
compared using chi-square test. Correlations be-
tween BMI and scores of EAT, BITE and GHQ
were analyzed with Pearson correlation test. P
value <0.05 was considered statistically significant.

RESULTS

Among the participants who were diagnosed with
hypertension 60 were women, 26 were men. In the
control group, 62 were men and 100 were women.
There were no statistically differences between two
groups with respect to age, gender and height. BMI
and weight were significantly higher in test group
in comparison with the controls (Table 1). 

Test group (n=86) Control group (n=162)

Mean±SD Mean±SD P value

Age (Years) 53.8±13.1 50.3±13.7 NS

Male (n, %) 26 (30.2%) 62  (38.3%) NS

Female (n, %) 60 (69.8%) 100  (61.7%) NS

Height (m) 1.6±0.08 1,6±0.08 NS

Female 1.62±0.06 162.87±0.06

Male 1.73±0.06 1.72±0.07

Weight (kg) 79.0±13.7 72.5±12.5 <0.001 

Female  76.35±12.94 70.42±13.15

Male 85.31±13.73 76.10±10.59

BMI 28,5±4,6 25,7±4,9 <0.001 

Female  28.73±4.83 26.13±5.61

Male 28.00±4.27 28.00±4.27

TABLE 1: Clinical characteristics of the patients.

BMI: Body Mass Index; NS: Nonsignificant. 
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The average BITE score of the test group was
significantly higher than the control group
(9.68±2,95 vs 8.75±3.00 p=0.02 respectively). The
EAT average score of the test group was also statis-
tically higher compared to those in control group
(21.82±12.53 vs 18.85±9.65 p=0.04) (Table 2).
Through these data, it can be thougt that eating at-
titudes an behaviours may be affected in the pa-
tients who need to have dietary limitations such as
hypertension.

The GHQ score of the test group was statisti-
cally higher compared to those in control group
(11.86±7,10 vs 10.02±6.35 p=0.04) (Table 2). This
result indicate that there is an elevated psychiatric
morbidity in hypertensive patients.

When we compare the compare the two
groups in terms of gender, BITE scores of females in
the test group were significantly higher than the
females in the control group, whereas GHQ scores
of males in the test group were significantly higher
than males in the the control group (Table 3).

According to GHQ scores , the prevalence of
psychiatric morbidity in women were 16.7% and
13.3% in the test and control groups respectively.
The prevalence of psychiatric morbidity in men
were 23.1% and 1.6% in the test and control groups
respectively. According to BITE symptom scale
scores, prevalence of abnormal eating behaviour
were 55% and 40.3% in women, 42.3% and 40.3%
in men in the test and control groups, respectively. 

Association between BMI and scores of EAT,
BITE and GHQ were analyzed with Pearson corre-
lation. There was positive correlation between BMI
and BITE scores in test group (r= 0.242 p=0.025).

DISCUSSION 

Chronic health conditions require patients to ad-
here to prescribed diets, usually for a lifetime. Ad-
herence to specialized diet is often difficult for
anyone. This constant awareness of diet and dis-
ease treatment can sometimes lead to the develop-
ment of an eating disorder.17

Test group (n=86) Control group (n=162)

Mean±SD Mean±SD P value

BITE score 9.68±2.95 8.75±3.00 0.02

EAT score 21.82±12.53 18.85±9.65 0.04

GHQ score 11.86±7.10 10.02±6.35 0.04

TABLE 2: BITE, EAT and GHQ score of the patients.

BITE: Bulimic Investigatory Test, Edinburgh; EAT: Eating Attitudes Test; GHQ: General Health Questionnaire; SD: Standard deviation.

Test group (n=86) Control group (n=162) P value

BMI

Female 28.73±4.83 26.13±5.61 0.003

Male 28.00±4.27 25.19±3.71 0.003

BITE score 

Female  9.92±2.94 8.86±3.071 0.03

Male  9.15±2.99 8.60±2.91 0.42

EAT score 

Female 21,83±12,18 19,15±10,18 0.14

Male 21.81±13.5 18.37±8.782 0.16

GHQ score 

Female 11.92±7.06 10.99±6.56 0.40

Male 11.73±7.35 8.47±5.71 0.03

TABLE 3: BMI, BITE, EAT  and  GHQ score of the patients.

BMI: Body mass index; BITE: Bulimic Investigatory Test, Edinburgh; EAT: Eating Attitudes Test; GHQ: General Health Questionnaire.
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Hypertension is an important worldwide pub-
lic health challenge because of its high prevalence
and the concomitant increase in risk of cardiovas-
cular and renal disease. Hypertension is important
not only for its high prevalence but also because it
is a major modifiable risk factor for cardiovascular
disease. It poses an important public health chal-
lenge. Several observational epidemiological stud-
ies has documented that overweight and high salt
intake are important risk factors for hyperten-
sion.18,19 A growing body of evidence has shown
that making dietary changes and losing body
weight has beneficial effects on the prevention and
management of hypertension. A meta-analysis of
randomized controlled trials on people with or
without hypertension showed that an average
weight loss of 5.1 kilograms reduced systolic blood
pressure by 4.4 mmHg and diastolic blood pressure
by 3.6 mmHg.20 Adequate weight loss reduce the
requirement (number and doses) of antihyperten-
sive medications in patients with hypertension.21

Thus, making dietary changes and losing weight
are effective treatments for hypertension and its
complications

Specific dietary guidelines are essential for for
the effective management of the hypertension. The
aim is to provide those who need advice with the
information required to make appropriate choices
on the type and quantity of the food which they
eat.22 The integral role of of physical activity and
improved nutrition in the prevention and manage-
ment hypertension and the relationship between
exercise, energy balance and weight control are im-
portant part of nutritional counselling. Improve-
ments in communication between healthcare
providers and patients on behavioral goals can be
effective in producing increased levels of physical
activity and weight loss.23

Presently, little is known about eating behav-
iors among patients with hypertension. It is seen
that eating attitudes and behaviours of the patients
having chronical diseases like hypertension and
diabetes may be effected because they are focused
on diet lists, weight control and food restric-
tions.24,25

Since hypertensive patients usually maintain
an unhealthy eating pattern, special diets in treat-
ment gain importance.26

In our study, it was found out that the patients
with hypertension could develop eating disorders.
The average BITE score and EAT score of the test
group was significantly higher than the control
group. When the BITE and EAT scores were com-
pared as a function of gender, we found that BITE
score of females in the test group was higher than
the females in control group.

It should be considered, while observing the
hypertension patients, that the patient may have
eating disorders and disordered eating behaviours;
signs and symptoms during scanning should be fo-
cused on; risk factors should be investigated. Envi-
ronmental factors on eating behaviours, obesity,
inadequeate physical activity and weight control.
Their eating habits and physical activities should
be investigated and flexible diet programs that they
can apply without forcing themselves should be
chosen regarding the patients worries of gaining
weight. By planning progressive education pro-
gram, it would be useful to increase controlled
studies on this subject. 

We found an elevated psychiatric morbidity
in hypertensive patients. When performing the
comparison between the two groups by gender, it
was observed that the hypertensive men had
higher GHQ scores than normotensive men, indi-
cating more severe anxiety.

Waldstein and colleagues demonstrated that
hypertensive individuals had a lower psychologi-
cal function than normotensive individuals.
Prevalence rates of depression and anxiety as high
as 36.4%,and 39.4% in female and 32.2%, and
27.4% in male hypertensive patients respec-
tively.28 Patients who experience depression,
stress or stress life events, lack of social sup-
port/social integration, and low-economic status
were at increased likelihood of having hyperten-
sion.29

Psychosocial distress could partially account
for poor blood pressure control during anti-hy-
pertensive treatment.30 The mechanisms respon-
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sible for the impact of psychosocial distress on
the therapeutic effect of anti-hypertensive treat-
ment are complex and may be because of direct
effect of the BP itself or the consequences of la-
belling. Psychosocial stress and their associated
activation of sympathetic nervous system and
stimulation of hypothalamic-pituitary-adrenal
axis might explain the reduced positive outcome
for anti-hypertensive medication in patients with
modestly controlled BP.31 Decreased adherence
to physician recommendations on medications
and lifestyle may be driven by psychosocial fac-
tors.32

CONCLUSION

Eating disorders and psychiatric complications may
develop among patients with hypertension. Hence, a
diagnosis hypertension should lead to a heightened
level of diagnostic suspicion for eating and psychi-
atric disorders. By consistently assessing key markers
of negative body image and unhealthy eating, health
care providers can intervene early before these 
negative attitudes and behaviors progress to serious,
life-threatening eating disorders. Appropriate hyper-
tension treatment should also involve early diagnosis
and treatment of concomitant psychiatric disorders.
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