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Abstract
Introduction: Though Nutrition plays a key role in the control of hypertension, it is often forgotten in Iranian
patients’ diet. In fact, dietary behavior can be regarded as unsatisfactory among Iranian patients. This study was
aimed to assess the effectiveness of theory based educational intervention on fat intake, weight, and blood lipids
among rural hypertensive patients.
Methods: This quasi experimental study was conducted on 138 hypertensive patients who had referred to Ardabil
rural health centers during 2014. The nutritional education based on DASH and Health Promotion Model (HPM)
was treated for six sessions. The pre-test and post-test had intervals of two and six months. Data were analyzed
using SPSS-18 and Chi-square, independent-samples t-test, paired-samples t-test and repeated measure ANOVA.
Results: After treating intervention, weight, dietary fat, LDL_C and Total cholesterol, systolic and diastolic
blood pressures decreased significantly in the intervention group compared with the control group (p < 0.001). In
contrast, HDL_C increased significantly in the intervention group.
Conclusion: Educational intervention, provided based on Pender’s health promotion model, affecting fat intake,
blood lipids, and blood pressure, led to their decrease
Keywords: Blood lipids, Blood Pressure, Education, Fat intake, Weight

1. Introduction
Lifestyle changes can affect blood pressure; in this regard, beneficial effects of nutrition on health and blood
pressure control have been reported (1) in the literature. Accordingly, nutrition is regarded as one of the most
important aspects of life style for controlling blood pressure (2, 3). Also, nutrition is considered as a first step and
starting line for controlling blood pressure (BP in stage 1 hypertension (4). Therefore, adherence to dietary
recommendations such as Dietary Approach to Stop Hypertension (5) can be effective in reducing BP (6). However,
few studies have demonstrated the widespread adherence to the DASH diet in both hypertensive and healthy people
(7). According to findings, nutritional status in dietary behavior is inappropriate in Iran and the prevalence of
hypertriglyceridemia and hypercholesterolemia has been reported as 36.4% and 42.9%, respectively (8). Over a
thirty year period, dietary fat can increase considerably, and usually consists of saturated fat, salt, and sugar, as
consumption of fruit, vegetables and fish is inadequate in the Iranian diet. In a study which was conducted among
the rural and urban population in Ardabil Province in Iran,, over 80% of rural people used solid vegetable oil for
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cooking and  more than 13% used butter and animal oil which was significantly higher than the percentage reported
for the urban population (10). Several factors play important roles in determining nutritional behavior. Among these,
leading factors are taste, cost, and convenience. However, these three factors, cannot determined nutritional behavior
alone. According to a study by Glanz (1998), several factors influence dietary behavior among which are being more
conscious of the psychological and environmental factors that could be a barrier against healthy eating, and
controlling and preventing  hypertension which can maximize the effectiveness of nutrition interventions (11).
Dietary patterns are influenced by many factors such as interpersonal, intrapersonal, cultural, and environmental
factors that can promote or hinder healthy eating. likewise, adherence to the DASH diet can, also be influenced by
these factors (12). In addition to demographic factors such as age, gender, education level, and other modifiable
factors, identification and consideration of which, is as a first step in strengthening dietary adherence in the
educational interventions, there are, also, other factors more influential in this regard. These factors include
knowledge (13, 14), benefits of healthy eating (15, 16), barriers (15, 17-19), self efficacy (20, 21), subjective norms
(22, 23), environmental factors (24), factors affecting healthy eating (18, 25), and temptations (26, 27). Therefore,
considering the importance of nutritional behavior in hypertension control that is influenced by several factors,
health care providers should use psychological approaches to increase efficiency in dietary intervention;
furthermore, there is a necessity to understand opinions on other aspects such as personal belief and social context of
behavior. Attention to these factors is essential in designing effective strategies (19). Therefore, a theoretical
framework paved the way for program planning in the present study. With regard to the mentioned factors affecting
dietary adherence in hypertensive patients, reported in numerous studies, it seemed that Health Promotion Model
(HPM) is suitable as a framework for the present study. The pilot study proved the effects of perceived benefits and
barriers, self-efficacy, proper predictive power of nutrition behavior, and dietary adherence in patients with
hypertension (24). Therefore, HPM was selected as a theoretical framework for the present study.

2. Material and Methods
2.1. Research design and sampling
This research enjoyed a quasi-experimental pre-test/post-test design which was supported, funded, and approved by
Institutional Review Board of Isfahan University of Medical Sciences No: 392132. The study population included
hypertensive patients in rural health centers in Ardabil in 2014 which were selected with a multi-stage random
sampling method. Thus, 140 people were assigned to experimental and control groups (70 as experimental patients,
and 70 as control patients) based on repeated measure sampling formula (v=1, w=2, ρ=0.6, α=0.05). During the
study, two patients were excluded from the experimental group because of immigration.

2.2. Allocation of participants into groups
To select samples of case and control groups, the researchers randomly selected 4 rural health centers in first stage.
Then, patients of 2 centers were randomly assigned as the treatment group, and patients of the other 2 centers
participated as control group. In the third stage, the samples, in each center, were randomly selected from among
patients with systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥ 90 mmHg. Other included criteria
were age range of 30-65, tendency for conscious participation, and the ability to read and write. Excluded criteria,
also, included suffering from complications of hypertension, need for another special diet for any reason, and other
medical conditions.

2.3. Study variable
The outcome variables include diastolic and systolic blood pressures, HDL, LDL, total cholesterol, dietary total and
saturated fat, weight and dietary cholesterol. Age, gender and medication usage can play confounding variable role
in this study but results showed that there was no significant difference in these variables between two groups.

2.4. Instrument
A questionnaire with 3 sections was used for data collection: 1. Demographic questions, 2. Dietary intake assessed
by 3-day food record, and 3. Laboratory data checklist. The data were collected using interviews before treatment
and in follow up periods of 2 and 6 months after the intervention, by trained personnel who were trusted by the
patients. A questionnaire with 3 sections was used for data collection: 1. Demographic questions, 2. Dietary intake
assessed by 3-day food record, and 3. Laboratory data checklist.

2.5. Experiment and data collection
The designed treatment included nutritional advice about the DASH approach which was presented in 6 group
teaching sessions (i.e. 2 sessions per week). For the convenience of the patients and to increase their participation,
the researchers decided to hold the sessions in selected rural health centers. Moreover, to increase the motivation of
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the patients, the researchers utilized Pender’s Health Promotion Model structures. In the first session, the benefits
and barriers of the diet, as well as interpersonal factors were explained in the presence of one of the patient's family
members as social support resource in a group discussion held for 90 minutes to 2 hours. The raised questions were
answered at the end of the session. In the second session, patients’ viewpoints about nutritional behavior were
discussed with the patients explaining their negative and positive viewpoints about dietary adherence. Then, their
negative viewpoints were evaluated and compared with benefits of healthy dietary behavior perceived by them. In
this regard, in the 2-5 sessions, some guidelines recommended by the DASH approach (food, units, sizes, resources
and skills in selecting food, and preparing and dividing daily meal units) were taught within 60 to 75 minutes.
Furthermore, to enhance self-efficacy and the skills of the patients, the researchers asked them to provide their daily
nutrition program and adhere to the provided recommendations to regulate their diet in the last four sessions. In the
sixth session, patients’ completed daily dietary plans were evaluated and feedback was given to improve them.  At
the beginning and the end of the last session, behavioral commitment of the patients to adhere to dietary
recommendations was emphasized.  All patients verbally committed to adhere to dietary instructions. In this regard
for strengthening their commitment, educational pamphlets and booklets were distributed among the patients,
monthly. The entire educational program was provided by AK (Ph.D. in Health Promotion). For ethical
considerations, after completing the study, the instruction booklets were also distributed among the control group.

2.6. Statistical analysis
Data were analyzed using SPSS version 18 (SPSS Inc., Chicago, IL, USA). Independent-samples t-test was
employed to compare the values between the two groups before and after the intervention. The mean differences of
variables were compared by paired-samples t-test. Furthermore, repeated measures analysis of variance was used to
test the group in terms of time effects. P values less than 0.05 were considered significant.

2.7. Ethics of research
The goals and confidentiality of the information were explained and informed consent was obtained from the
participants who agreed to participate in the study. Also, The researcher obtained the necessary licenses from the
Research Council and the Ethics Committee of Isfahan University of Medical Sciences and Ardabil Health Care
Services confirmed the study and an introduction letter from Ardabil University of Medical Sciences was sent to the
head of the rural health centers.

3. Results
The mean age of patients who participated in the experimental group was 49.6 and was 50.9 in the control group.
There was no significant difference in the mean age, mean duration of disease, education level, or gender of the
patients in both groups (Table 1). No significant difference was observed between the two groups in total and
saturated fat intake before intervention, however, 2 and 6 months after the intervention, a significant difference was
found in the mean changes of fat intake among the two groups. Repeated measure tests showed that intervention had
a significant effect on total and saturated fat intake in the experimental group over time (p<0.001); it had
significantly decreased.

Table 1. Demographic characteristics of hypertensive patients in the case and control groups
Variable Group p-value

Experiment (n=68) Control (n=70)
Sex Male 19 (27.9%) 15 (21.4%) 0.3

Female 49 (72.1%) 55 (78.6%)
Education Primary School 49 (72.1%) 57 (81.4%) 0.1

Mid School 18 (26.5%) 10 (14.3%)
High School 1 (1.5%) 3 (4.3%)

Medication use Regularly (on time) 42 (61.58%) 38 (54.3%)

0.4
Irregularly 26 (38.2%) 31 (44.3%)
No consumption 0 1 (1.4%)

Age (year); Mean ± SD 49.6±6.7 50.9±6.1 0.23
Systolic BP (mmhg) ; Mean ± SD 145.1±9 146.2±9.6 0.47
Disease duration (year) ; Mean ± SD 5.6±3.9 5.9±3.6 0.6
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Also, no significant difference was seen between the two groups in dietary cholesterol intake before intervention,
although 2 and 6 months after the intervention, a significant difference was found in the mean changes of fat intake
among the two groups. Repeated measure tests showed that intervention had a significant effect on cholesterol
intake in the case group over time (p<0.001); it had significantly decreased. There was no significant difference
between the mean of weight between the two groups’ before the intervention. However, 2 and 6 months after the
intervention, a significant change was found in the mean of weight among the experimental group. Repeated
measuring tests showed that intervention had a significant effect on weight in the experimental group over time
(p<0.001); it had significantly decreased (Table 2).

Table 2. Mean of dietary total and saturated fat, Cholesterol and Weight in case and control group before and after
intervention

Variables Experiment group Control group p-value
Mean SD Mean SD

Total Fat intake (gr/day) Baseline 90.7 34.8 83 21.8 <0.001
Changes after 2 month -43.8 33.9 -7.3 24.6
Changes after 6 month -51.6 36.5 -0.7 27.1
Repeated Measure p<0.001 p= 0.02

Saturated fat (gr/day) Baseline 33.5 10.1 29.9 8.3 <0.001
Changes after 2 month -17.4 10.2 -2.3 9.9
Changes after 6 month -13.8 10.6 4.2 10.3
Repeated Measure p<0.001 p<0.001

Dietary Cholesterol (mg/day) Baseline 460.8 237.2 398.1 180.1 <0.001
Changes after 2 month -132.3 291.2 26.4 259.9
Changes after 6 month -204.7 297.5 124.6 276.8
Repeated Measure p<0.001 p= 0.001

Weight (kg) Baseline 77.3 11.2 76.1 12.4 <0.001
Changes after 2 month -3.7 1.4 0.001 2
Changes after 6 month -8.6 3 -0.6 2.7
Repeated Measure p<0.001 p= 0.057

Table 3. Mean of blood lipids and blood pressure in case and control group before and after intervention
Variables Experiment group Control group p-value

Mean SD Mean SD
HDL-C (mg/dl) Baseline 47.4 7.4 46.9 5.4 <0.001

Changes after 2 month 4.7 8.6 -2.0 5.9
Changes after 6 month 12.2 12.7 2 10.7
Repeated Measure p<0.001 p= 0.003

Total Cholesterol (mg/dl) Baseline 218.5 39.4 202.6 40.9
Changes after 2 month -18.5 11.4 -4.6 12.3
Changes after 6 month -26.0 17.7 17.2 20
Repeated Measure p<0.001 p<0.001

LDL-C (mg/dl) Baseline 127.8 34.3 110.5 31.9 <0.001
Changes after 2 month -17 11.3 -1.9 7.7
Changes after 6 month -30.3 17.2 11 13.8
Repeated Measure p<0.001 p<0.001

Systolic BP (mmHg) Baseline 145.1 9.2 146.2 8.8 <0.001
Changes after 2 month -11.3 7.8 0.1 7.8
Changes after 6 month -13.0 10.2 0.5 12.2
Repeated Measure p<0.001 p= 0.8

Diastolic BP (mmHg) Baseline 89.2 3.5 90 6.1 <0.001
Changes after 2 month -5.7 4.9 -0.8 5.8
Changes after 6 month -7.3 5.3 -0.7 7.8
Repeated Measure p<0.001 p= 0.5
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Results showed that six months after the intervention, total and LDL cholesterol reduced 30.3 mg/dl and 26 mg/dl,
respectively; and a significant increase was observed in the concentrations of HDL cholesterol in 2 and 6 month
after intervention (Table 3). Before the educational program, the mean of systolic blood pressure of the experimental
and control group was 145.1 ± 9.2 mm Hg and 146.2 ± 8.8 mm Hg, respectively. Diastolic blood pressure in the
experimental and control group was 89.2 ± 3.5 mm Hg and 90.0 ± 6.1 mm Hg, respectively. Moreover, no
significant difference was seen in the systolic and diastolic blood pressures between the two groups. However, 2 and
6 months after the intervention, systolic blood pressure in the experimental group statistically decreased (11.3 and
13 mm Hg, respectively). Repeated measure ANOVA tests, also, showed that the educational program had a
significant effect on the systolic and diastolic blood pressures in the treatment group over time (p<0.001) with a
significant decrease, but these changes were not significant in the control group over time (Table 3).

4. Discussion
Fats are necessary, to provide essential fatty acids and to absorb fat-soluble vitamins. These nutrients have high-
calorie and favorable taste (28). The mean of fat intake in both groups was higher than which was advised to these
patients, and was similar to Iranian dietary pattern (30% derived from fat) (29). This is in line with the study of Guo
(2002) which reported more than 30% calories provided by fat among hypertension patients (30). The results of the
present study showed that the educational intervention based on DASH had a significant effect on the systolic and
diastolic blood pressures in the treatment group over time. However, the educational interventions provided by the
DASH approach were not always successful in lowering blood pressure. The PREMIER study, conducted following
the period of six months, found no distinct advantage for DASH approach compared with other lifestyle
interventions (31).  In another study, Whitt-Glover found no significant decrease in blood pressure after nine
training sessions and twelve follow-up weeks (32). Similarly, Rankins (2005) assessing the effectiveness of
nutritional education with DASH approach based on social cognitive model structures, even with opportunities for
education and social support along with free dinner, found no desired results after 30 days of  intervention (33). In
the original DASH study, all meals were provided for 459 participants who had untreated systolic and diastolic
blood pressure ; the study showed a slight decrease in mean of systolic and diastolic blood pressure after eight weeks
(34). Another feeding study showed similar decrease in systolic and diastolic blood pressure (35). The PREMIER
study was an RCT to test whether counseling on making several lifestyle changes at once, could reduce or control
high blood pressure (36). The PREMIER was not a feeding study; thus, participants did not adhere to the dietary
guidelines. However in our study, participants were taught how to design a DASH eating plan; thus, they reported
decrease in their fat consumption and increase in their confidence in consuming healthier food. Therefore, the results
of this study showed a decrease in blood pressure similar to those observed in the DASH feeding studies. This
highlights the potential for translatability and sustainability of our educational program. After the intervention, fat
intake significantly reduced in the experimental group but increased in the control group.  Evidence from an
experimental review study conducted on 104 studies showed that about three-quarters of interventions have been
successful in total fat and saturated fat reduction (37). Fat intake reduction in the present study is consistent with the
results reported by other studies (38-41). Also, in Epstein’s study (2012), total and saturated fat significantly reduced
after nutritional intervention was based on DASH (42). Reducing fat intake is very important in hypertensive
patients, since high fat diet can increase BP (43).  Quality and quantity of fat in the diet is also important, since they
affect the risk of cardiovascular disease (CVD). Moreover, it was revealed that changing dietary saturated fat to
monounsaturated fat (MUFA) lead to a significant decrease in blood pressure (44). The effect of dietary fat
reduction on weight loss has been demonstrated in several studies (37, 45). Moreover, reduction of saturated fatty
acids is advised for reducing cardiovascular risk (46).  In this regard, America Heart Association recommends that
less than 7% of calories should come from saturated fat (47); since, saturated fat can increase total cholesterol and
LDL levels compared with carbohydrate. Positive association between saturated fat intake and blood pressure has,
also, been reported (46). In this study, a significant increase was observed in the amount of fat intake in the control
group over time, which can be justified by the changes made in dietary patterns in specific seasons. This finding is
in line with the results of Ma (2006) who found that fat intake was higher during fall (end of the present study) than
in spring (at the baseline of the present study) (48). Increased fat intake in the control group which may, possibly, be
the result of seasonal variations in dietary pattern, was not observed in the intervention group. This can be due to the
influence of treatment; and, not being affected by seasonal variations in dietary pattern can be considered a
remarkable point of this study. After intervention, the mean of HDL-C in the experimental group significantly
increased. However, changes in control group was, also, significant. This is consistent with the findings of other
research (29, 49-51) that reported that HDL-C increase in intervention group with DASH compared with the control
diet. In Li’s study, low fat diet increased HDL-C in participants (52). With regard to the normal range of cholesterol
and plasma lipid indices (31), we can say that patients had high blood cholesterol, which is consistent with a similar
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study conducted on patients with hypertension and serum cholesterol levels compared with those with normotensive
people (38). This is in line with Iranian studies showing that Hypercholesterolemia have been introduced as a health
problem in northern Iran (53). Results showed that LDL-C and Total cholesterol significantly decreased in the
interventional group, but significantly increased in control group over time. This finding is in line with other studies
(41, 51, 54, 55) in that LDL-C and Total cholesterol significantly decreased. However, in the study by Nowson no
changes were found in serum lipids except for a significant increase in HDL-C (56). In the present study, the
researchers found statistically significant changes in mean serum lipids in the control group over time that can,
perhaps, be justified by the increased consumption of total fat, saturated fat, and cholesterol intake during the
follow-up periods. Because in a study by Shahar, a positive significant relationship was found between saturated fat
intake and serum lipids. There was, also, a positive significant association between cholesterol intake with LDL-C
and total cholesterol levels (57). In other similar studies, fat intake was associated positively with increased serum
cholesterol, LDL, and HDL (30, 57).  Moreover, changes in serum lipids have been investigated in numerous studies
in different seasons, and the findings of which are consistent with our findings. In this regard, in a study in Iran,
LDL levels in winter were higher than its levels in summer (58). Other similar results were, also, found in studies by
Ko (59) and Ockene (60). In spite of the significant increase in LDL levels and total cholesterol in control group,
there was a significant reduction in experimental group that can, possibly, be the result of success of the treatment
program of the current piece of research. Since dietary pattern is a crucial environmental factor in obesity, DASH
diet as an appropriate dietary practice for adults (61) has shown beneficial effects in weight loss (54). In this study,
the mean of participants' weight significantly decreased which is consistent with similar studies. For instance, in the
study of Hinderliter, there was 7.8 kg weight loss after the intervention (62), and in the study of Barak (2013), there
was a negative relationship between the adherence to DASH and obesity (63). This association was also seen in the
study of Folsom in which adherence to DASH was inversely associated with mean of waist circumference and body
mass index (64). Evidence shows that weight in obese hypertensive patients can be reduced by 3-9% with a healthy
diet; besides weight reduction, it can also be effective in reducing systolic and diastolic BP (65). In another review,
studying the efficacy of nutritional interventions on weight loss; after 2 to 4 years, weight loss was reported to be
less than 5 kg. Nutritional intervention can improve risk factors in cardiovascular disease (66). The importance of
weight loss in these patients is to such an extent that obese hypertensive patients are more at the risk of
atherosclerotic thrombotic disorders, increased LDL, decreased HDL, and left ventricular hypertrophy, than
normotensive individuals (67). As far as the authors are concerned, despite the importance of weight loss in
overweight patients, studies have shown that physicians had not paid enough attention to this issue and had not
discussed with their patients the necessity of weight loss (68, 69). However, studies have shown that weight loss is a
long-term strategy to maintain blood pressure in the normal range; therefore, weight loss should be recommended to
patients with hypertension (70). One of the limitations in this research was conducted in a rural community
therefore, findings cannot be generalized to urban areas, and therefore continued study conducted in rural cultures
could be a possible course for future research.

5. Conclusions
To the knowledge of the researchers, this is the first study applying HPM in nutritional education for rural
hypertensive patients. In this study, the effect of nutritional education and adherence to the recommended diets were,
also, evaluated by laboratory indexes in addition to measuring dietary fat intake that offers the optimal approach for
determining the effects of diet on blood pressure. The results of this study can be applicable to most hypertensive
people in rural areas of Iran due to their similar socioeconomic status; therefore, the researchers suggest those
involved in health care centers, evaluate this educational program in national health care services. As mentioned,
nutritional education based on HPM, improved serum lipids and dietary fat intake among rural hypertensive patients.
Hence, the results of this study support the efficacy of DASH developed for this study in managing BP and dietary
behavior among urban hypertensive patients in Iran.
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