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 Background: This study was conducted to evaluate the effectiveness of short-term structured 
interventions on healthy lifestyle behaviors, dietary intake, anthropometric measures, blood pressure, 
fasting blood glucose, and serum lipid profile of middle-aged adults. 

Study design: Randomized controlled trial study.  

Methods: Overall, 300 individuals out of apparently healthy (non-patient) adults aged 40-60 yr living in 
Amirkola, Babol the north of Iran were enrolled in 2016-2017. The Persian translation of the Health 
Promoting Lifestyle Profile II (HPLP-II) and two days 24-h food recall questionnaires were used for data 
collection. Eligible participants were allocated randomly in three groups (high-intensive, low-intensive 
and the control). The follow-up examination has been conducted after 16 wk of intervention.  

Results: The three study groups had no significant difference in age (P=0.888), sex (P=0.395), BMI 
(P=0.969), healthy lifestyle score (P=0.675) and total daily energy intake (P=0.612). After intervention, 
the mean scores of all the six subdomains of HPLP-II questionnaire had significant improvement 
(P<0.001). Mean weight loss was 1.5, 1.0 and 0.3 kg, in high-intensive, low-intensive and control 
groups, respectively. BMI although reduced, was still in the overweight range in two sexes. Mean of 
neck, arm, waist and buttock size, diastolic blood pressure, serum triglyceride, total cholesterol, and 
HDL levels have been changed to a better condition in comparison with the baseline values (P<0.001). 
Dietary intake had good changes in total daily energy (P<0.001), daily intake of carbohydrate, protein, 
and fat (P<0.001), and proportion of energy from carbohydrate (P=0.007) and fat (P=0.022) after the 
intervention.  

Conclusion: Our intervention program could have positive impact on healthy lifestyle behaviors, dietary 
intake and weight in addition to some other anthropometric variables and serum lipid profile of middle-
aged adults. 
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Introduction 

HO encourages all government policy-makers to 

develop local, available and cost-effective 

approaches to prevent and control non-

communicable diseases (NCDs), especially cardiovascular 

diseases, diabetes, cancer and chronic respiratory disorders, as 

the most important health threats in recent years 1. These major 

NCDs share four behavioral risk factors which represent the 

person´s lifestyle: tobacco use, unhealthy diet, physical 

inactivity and harmful use of alcohol2, 3.  

Physical inactivity and unhealthy diets are major 

contributors to overweight and extra body weight increases the 

risk of serious health consequences such as cardiovascular 

diseases, diabetes as well as breast, colon and endometrial 

cancers; and some studies estimated the impact of excess body 

weight on cardiometabolic consequences4. At least 2.6 million 

people each year die as a result of being overweight or obese 

and 1.9 million deaths are attributable to physical inactivity5. 

Although unhealthy diet and sedentary life are difficult to 

manage because they have complex roots at the interface 

between individual choices and social and physical 

environments6, even obese individuals can lose approximately 

6%-8% of initial weight with regular participation in a high-

intensive lifestyle intervention consisting of diet, physical 

activity, and behavior therapy 7. Furthermore, weight loss 

could reduce the risk of hypertension 24%-40% in overweight 

and 40%-54% in obese people8.  

Middle age (40-60 yr old) is an important period in the life 

cycle9. Time limitation and increased stress resulting from 

W 
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family and work responsibilities create important health 

challenges among middle-aged adults10. Maintaining good 

health lifestyle behaviors is particularly important for this age-

group11.  

In recent years, multiple studies have been conducted to 

evaluate the effectiveness of short and long-term lifestyle 

(especially diet and/or physical activity) modification 

programs in adult populations12-15. Each region has cultural 

demographics and individual characteristics which have an 

impact on the effectiveness of lifestyle modification 

programs16, 17.  

We aimed to evaluate the effect of lifestyle modification 

interventions on nutritional behaviors, physical activity, 

anthropometric measurements, fasting blood sugar and serum 

lipid profile of adults aged 40-60 yr in Amirkola, Babol, the 

north of Iran.  

Methods 

Study design 

This study is a part of a randomized population-based 

controlled trial conducted in the year 2016-2017 among the 

adults aged 40-60 yr living in Amirkola, Babol the north of 

Iran. Other data related to this study have been reported in 

previous manuscripts18, 19.  

Participants  

Inclusion criteria were age 40-60 yr; living in Amirkola; 

and desire to participate in the study; and exclusion criteria 

were unable to read and write; pregnancy or child 

breastfeeding; severe physical or mental disease leading to 

disability; probable migration from Amirkola in time duration 

of study (about 10 months); medical history of diabetes or 

hyperlipidemia which made the patient to have a specific diet 

or hypoglycemic and/or lipid-lowering agents.  

To invite middle-age population, various methods were 

used such as: 1) informing local health care workers and 

family physicians; 2) public announcements by local health 

volunteers (non-employed women who have voluntary 

cooperation with health centers); and 3) distribution of public 

notices in households, public gathering places, mosques, 

banks, post offices, local markets, and stores. At first, the 

volunteers who referred to the research center have been 

checked for eligibility criteria, then, they were allocated 

randomly in three groups. At the same time, using the call 

number recorded in the health centers of the region, the 

researchers called the households which had at least one 

person in the age group of 40-60 yr and invited them to 

participate in the study. 

Interventions 

Study population was allocated randomly in three groups: 

1- high intensive intervention group 2- low intensive 

intervention group 3- control (education group). Intervention 

was continued for four months (from Jan to Apr 2017).  

High intensive intervention consisted of weekly group 

nutrition and physical activity training classes, individual 

nutrition consultation, educational package and weekly 

aerobic exercises. Low intensive intervention consisted of 

weekly group nutrition training classes, individual nutrition 

consultation and educational package. Control group received 

only educational package. All sessions and individual 

consultations were free of charge and held by a general 

practitioner (Medical Doctor, Master of Public Health).  

In weekly group sessions, participants were educated face-

to-face in group discussions about the principles of correct 

nutrition behavior and physical activity. The content of these 

classes was derived from the standard educational packages of 

Ministry of Health and Medical Education of Iran and duration 

of each class was at least 60 min. An educated team managed 

these classes; this team included a medical doctor (main 

educator), an MSc in nutrition and a Ph.D. in clinical nutrition. 

The average number of participants invited to participate in 

each session was 25. 

Weekly exercise classes consisted of free aerobic activities 

whose trainer was an educated person. We rented a sports hall 

in the center of research area to facilitate participation in these 

aerobic classes for the high intensive intervention group. The 

duration of each session was 60 min. Considering the cultural 

and religious values of this region, men and women had 

separate classes in different times; the sessions for women 

were held from 10:00 to 11:00 am on Sundays and Tuesdays 

and men´s classes were scheduled from 15:00 to 16:00 pm on 

Mondays and Wednesdays each week. Men had a male trainer 

and women had a female one.  

An educational package (including a book and a DVD) 

provided specifically for this study, using the standard 

educational packages of Ministry of Health and Medical 

Education of Iran about the principles of nutrition and physical 

activity in middle-aged adults has been delivered to all of 

participants in the three groups20.  

The Template for Intervention Description and Replication 

(TIDieR) checklist has been completed for this study. This 

table provides detailed information about our intervention21.  

Outcomes and variable assessment 

Primary outcome measures included: participants' healthy 

lifestyle behaviors; daily energy intake; weight and body mass 

index.  

Secondary outcome measures included participants´ 

adherence to the project; neck, arm, waist and buttock 

circumferences; fat mass percentage; blood pressure; fasting 

blood glucose and serum lipid profile.  

The assessment of primary and secondary outcome 

measures was performed before randomization (at baseline) 

and after the intervention (at the end of the 4th month).  

The Persian translation of the Health Promoting Lifestyle 

Profile II (HPLP-II) questionnaire was used to investigate 

participants' lifestyle behaviors. This questionnaire includes 

52 questions in six lifestyle subscales (spiritual growth "11 

questions", health responsibility "13 questions", interpersonal 

relations "8 questions", stress management "6 items", physical 

activity "7 questions", and nutrition with 7 questions) 18. Each 

question has a four-point response scale to determine the 

frequency of that behavior, ranging from 1-4; "1” representing 

"never" and “4” representing "routinely". An average of ≥2.50 

was considered to be a positive response in each question. 

HPLP-II instrument has been translated into different 

languages 22, 23; validity and reliability of its Iranian version 

have been confirmed 24, 25. The alpha reliability coefficient of 

the Persian translation of this questionnaire was reported 0.82 

for the total scale and ranged from 0.64 to 0.91 for its 

subscales25. 
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Participants´ adherence was defined as participation until 

the end of study26, 27.  

Other data collected included age, gender, education level, 

occupation, marital status, living region (urban or rural) and 

history of comorbid physical or mental disorders. Moreover, 

weight, body mass index (BMI), neck, arm, waist and buttock 

circumferences; fat mass percentage; blood pressure; fasting 

blood glucose and serum lipid profile were examined. BMI 

was calculated as weight (in kilogram)/ height2 (in meter) and 

was classified according to WHO recommended cut-off-

points; 18.5-24.9 kg/m2 as normal, 25.0-29.9 kg/m2 

overweight and ≥30.0 kg/m2 obese28.  

Neck circumference was measured around the neck 

between cervical vertebrae and the thyroid gland in the front 

of neck; arm circumference was measured around the arm, 

midpoint between the acromion and the elbow; waist 

circumference was measured around the midpoint between the 

lower margin of the last palpable rib and the top of the iliac 

crest; and buttock measurement was taken at the maximum 

circumference over the buttocks. All measurements were taken 

once over light clothing and values were recorded in 

centimeters.  

Fat mass percentage was measured by using hand-to-foot 

bioelectrical impedance analysis technique with a digital body 

fat calculator (Omron Company: BF511 Model). This 

technique has been reported as a simple, quick and non-

invasive method which can give reliable measurements of 

body composition with minimal intra- and inter-observer 

variability; the results are available immediately and 

reproducible with <1% error on repeated measurements29. 

Blood pressure was measured with the participant in sitting 

position, using a digital sphygmomanometer (Omron M-6 

brand). Early morning venous blood samples (5 mL) were 

collected after fasting for at least 12 h to assess fasting blood 

sugar (FBS), total cholesterol, high-density lipoprotein (HDL) 

cholesterol, low-density lipoprotein (LDL) cholesterol, total 

cholesterol and triglycerides (TG) levels; these values were 

measured using Pars Azmun kits via autoanalyzer 

respons®910 DiaSys system. All of laboratory tests have been 

conducted in a particular laboratory undertaken external 

quality control.  

According to National Cholesterol Education Program 

Adult Treatment Panel III Report, cut-off points for fasting 

blood glucose, total serum cholesterol, triglyceride, HDL and 

LDL levels have been considered less than 126, 200, 150, 40 

and 100 mg/dL, respectively30.  

All of participants were interviewed in two different days 

using structured 24-h food-recall questionnaires; for each day, 

a separate questionnaire was completed. This questionnaire is 

a valid tool to assess dietary intake of study population and has 

been used in different studies in Iran and other countries 31-34. 

The participants recorded detailed diary of foods and 

beverages consumed in previous day from early morning until 

midnight in the given questionnaires. They were explained to 

record their food diary as defined reference of food measures32. 

In this way, two experienced dieticians interviewed and 

gathered information about food recipes, preparation method, 

ingredients and quantity of food intake. Dietary records were 

analyzed using Nutritionist IV software (modified for Iranian 

food) and transcribed in terms of total daily energy 

(kilocalorie), carbohydrate (gram), fat (gram) and protein 

(gram) intake; in addition to, the proportion of daily energy 

from carbohydrate, fat and protein were described in the 

results.  

Sample size  

Sample size was estimated35 by considering confidence 

level of 95%, study power of 80%, assumption of S1 as 2.5 kg 

weight loss in high-intensive intervention group and 2 kg 

weight change in control group (education group), for 

discovering 1 kg difference in weight change among the three 

groups; in addition, taking a possible 20% loss to follow-up27 

into account, 100 individuals were calculated for each group.  

Randomization 

To generate the random allocation sequence in these three 

groups, we allocated study population as sequentially 

numbered method until each of the three study groups had 

almost the same number of men and women in the age-groups 

of 40-49 and 50-60 yr. 

A medical doctor (MD, MPH) generated the random 

allocation sequence, enrolled participants, and assigned 

participants to interventions.  

Trial registration 

This research was registered in the website of Iranian 

Registry of Clinical Trials (www.irct.ir) as 

IRCT2015070423055N1 (19769) identification number. 

Statistical methods  

Data analysis was performed by SPSS 17 (Chicago, IL, 

USA); ANOVA, ANOVA repeated measures, chi-square, 

Fisher's exact test and t-test were used for data analysis with 

significance level of P<0.05. The Kolmogorov-Smirnov test 

was used to evaluate the normal distribution of quantitative 

data. 

We used paired t-test, ANOVA and ANOVA repeated 

measures to compare groups for primary and secondary 

outcomes; in addition to calculating effect size.  

Ethics approval and consent to participate  

All of participants provided their written informed consent. 

They have been assured that their information would be kept 

confidential. This research has been approved in Ethics 

Committee of Babol University of Medical Sciences with 

registration code Mubabol.Rec.1394.45.  

Results 

Totally, 301 individuals were enrolled in the study: 146 

(48.5%) male and 155 (51.5%) female; 145 (48.2%) in the age 

group of 40-49 yr and 156 (51.8%) in 50-60 yr old group; 177 

(58.8%) had education level less than diploma, only 37 

(12.3%) had academic education; 286 (95.0%) were married; 

and 292 (97.0%) were living in urban area of Amirkola. Most 

of them reported no previous history of physical (235; 78.1%) 

or mental (288; 95.7%) disorders.   

Forty-five people who referred to research center have 

been excluded because 15 persons were illiterate, 14 cases 

were prescribed hypoglycemic and/or lipid-lowering agents, 

11 persons reported the previous physician-diagnosis of 

diabetes mellitus, 2 cases did not accept to participate in the 

study because they should refer to the research center several 

times during the study, one person did not live in Amirkola, 

http://www.irct.ir/
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one woman was in breastfeeding period and one man had heart 

failure and had to limit his physical activities.  

Baseline data for primary outcome measures of the three 

research groups is presented in Table 1. High-intensive 

intervention group consisted of 55 (51.9%) female and 51 

(48.1%) male; low-intensive group 55 (56.1%) female and 43 

(43.9%) male; and the control group consisted of 45 (46.4%) 

female and 52 (53.6%) male (P=0.395). Lifestyle behaviors, 

dietary intake, anthropometric, serum glucose and lipid profile 

of the participants before and after the intervention are 

presented in Tables 2 to 4. 

Table 1: Baseline characteristics of the three research groups 

Variable 

High-intensive Intervention 

 Group, n=106 

Low- intensive intervention  

group, n=98 

Control group 

n=97 

P  Mean SD Mean SD Mean SD 

Age (yr) 49.8 5.2 49.8 5.4 49.5 5.7 0.888 

Weight (kg) 78.2 11.7 77.8 13.7 78.9 13.2 0.813 

Body Mass Index (kg/m2) 28.3 4.3 28.2 4.6 28.2 4.3 0.969 

Total score of healthy lifestyle behaviors  138.0 17.8 139.3 18.8 136.9 21.0 0.675 

Total daily energy intake (kcal)  2135.6 635.5 2171.9 735.5 2237.1 797.5 0.612 

Table 2: Healthy lifestyle behaviors score in 40-60 year old adults, before and after the intervention, in three research groups 

Lifestyle 

subdomains 

Before intervention scores After intervention scores 

P value b 

High-intensive 

group 

Low-intensive 

group 

Control 

group 

P value a 

High-intensive 

group 

Low-intensive 

group 

Control 

group 

P value a Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Spiritual 

growth 

34.4 4.9 33.6 5.1 33.4 5.3 0.369 37.7 4.7 37.0 4.7 36.7 4.5 0.350 0.001 

Health 

responsibility 

33.3 6.9 33.8 7.1 33.0 8.2 0.774 39.9 8.1 38.9 6.7 38.3 6.9 0.380 0.001 

Interpersonal 
relations 

23.7 3.9 23.9 4.3 23.8 4.6 0.960 25.5 3.8 25.5 4.2 25.7 4.2 0.948 0.001 

Stress 

management 

13.5 3.0 13.9 2.8 13.6 3.0 0.603 16.5 3.1 16.2 3.6 16.2 3.5 0.778 0.001 

Physical 

activity 

13.0 4.5 13.4 4.1 12.6 4.8 0.442 17.1 4.9 15.8 5.1 14.9 4.9 0.015 0.001 

Nutrition 20.1 3.2 20.6 3.3 20.5 3.1 0.415 24.6 2.8 24.4 2.8 23.6 3.0 0.096 0.001 

Total score 138.0 17.8 139.3 18.8 136.9 21.0 0.675 161.3 18.9 157.9 18.7 155.5 18.9 0.138 0.001 
a Between groups 
b ANOVA repeated measures 

Table 3: Anthropometric, blood pressure, fasting blood glucose and serum lipid profile in 40-60 yr old adults, before and after the intervention, in three research 
groups 

Variables 

Before intervention After intervention 

P 

value 
b 

High-intensive 

intervention 

group 

Low-intensive 

intervention 

group 

Control 

group 

P value a 

High-intensive 

intervention 

group 

Low-intensive 

intervention 

group 

Control 

group 

P 

value 
a Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Weight (kg) 78.2 11.7 77.8 13.7 78.9 13.2 0.813 77.0 11.6 76.5 13.1 78.2 11.1 0.647 0.001 

Body Mass Index 
(kg/m2) 

28.3 4.3 28.2 4.6 28.2 4.3 0.969 28.0 4.2 27.8 4.6 28.2 4.1 0.828 0.001 

Neck circumference 

(cm) 

38.2 3.8 37.8 3.7 37.9 4.2 0.721 35.9 3.5 35.5 3.4 36.4 3.4 0.179 0.001 

Arm circumference 

(cm) 

32.6 3.2 32.7 3.1 32.6 3.2 0.966 30.9 2.9 30.7 2.8 31.3 2.7 0.378 0.001 

Waist circumference 
(cm) 

94.9 9.0 94.3 9.7 93.8 11.4 0.705 89.3 8.5 88.6 10.2 90.1 8.9 0.579 0.001 

Buttock 

circumference (cm) 

107.3 10.7 107.1 10.2 106.8 10.2 0.947 103.0 8.8 102.3 7.9 103.0 9.3 0.832 0.001 

Fat mass (%) 31.7 10.2 31.8 10.3 31.2 10.6 0.912 32.7 14.8 31.5 10.9 31.5 10.6 0.746 0.001 

Systolic blood 
pressure (mm/Hg) 

125.4 18.3 124.7 14.9 124.4 16.5 0.913 118.1 16.1 119.2 15.2 124.1 19.5 0.051 0.092 

Diastolic blood 

pressure (mm/Hg) 

80.3 10.9 80.7 8.6 80.7 11.1 0.960 76.9 8.9 77.3 8.7 79.4 9.9 0.193 0.001 

Fasting blood 

glucose (mg/dL) 

94.8 21.4 96.1 24.6 104.6 42.4 0.055 98.6 21.8 97.5 25.4 101.3 26.9 0.601 0.001 

Serum TG 
(mg/dL) 

171.9 96.2 178.2 140.7 169.5 116.1 0.873 142.7 77.6 134.7 70.1 152.9 88.7 0.338 0.001 

Serum total 

cholesterol (mg/dL) 

219.8 50.1 214.0 46.7 217.7 45.4 0.687 203.3 40.8 201.5 40.4 203.4 39.5 0.941 0.001 

Serum HDL 

(mg/dL) 

58.0 14.7 56.6 15.2 56.0 14.1 0.617 64.4 14.9 62.3 13.8 62.7 14.9 0.591 0.001 

Serum LDL (mg/dL) 120.1 26.3 116.9 27.7 119.3 25.9 0.692 118.9 28.6 119.0 27.0 121.7 27.5 0.773 0.001 
a Between groups 
b Anova repeated measures 
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Mean baseline BMI was in the range of overweight in both 

sexes (29.2±4.7 in women and 27.3±3.8 kg/m2 in men); after 

intervention, although body mass index had a statistically 

significant reduction (P<0.001), it was still in the overweight 

range in two sexes (28.9 ±4.7 in women and 26.9 ±3.6 kg/m2 

in men).  

Before intervention, mean of healthy lifestyle behaviors 

score in the subdomains of spiritual growth, health 

responsibility, interpersonal relations and nutrition were 

higher than average; but in the subdomains of stress 

management and physical activity were in poor condition. 

After intervention, the mean scores of all the six subdomains 

of HPLP-II questionnaire had significant improvement 

(P<0.001), furthermore, it has increased to a higher level than 

the average in the subdomain of stress management. The three 

research groups had no significant difference in this change in 

healthy lifestyle behaviors, except physical activity which had 

significant statistical increase in high-intensive intervention 

group (P=0.015). Furthermore, nutrition score increased after 

the intervention and this improvement was more in high-

intensive intervention group compared to the other two groups; 

however, this change was not statistically significant 

(P=0.096) (Table 2). 

Table 4: Dietary intake in 40-60 yr old adults, before and after the intervention, in three research groups 

Variables 

Before intervention After intervention 

P 

value 
b 

High-intensive 

intervention 

group 

Low- intensive 

Intervention 

group 

Control 

group 
P 

value 

a 

High-intensive 

intervention 

group 

Low- intensive 

intervention 

group 

Control 

group 
P 

value 
a Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Total daily energy 

(kCal) 

2135.6 635.5 2171.9 735.5 2237.1 797.9 0.612 1838.9 672.6 1823.4 574.0 1782.8 666.4 0.843 0.001 

Daily intake of 
carbohydrate (gr) 

330.4 99.5 348.28 122.8 350.7 125.7 0.401 282.7 118.4 292.2 94.9 281.8 116.5 0.781 0.001 

Daily intake of 

protein(gr) 

81.8 30.9 80.1 32.8 84.5 39.3 0.677 75.3 27.2 71.0 28.3 69.3 33.4 0.381 0.001 

Daily intake of fat 

(gr) 

54.1 25.8 50.9 25.3 55.1 30.6 0.545 45.2 21.6 41.2 18.4 42.1 19.9 0.350 0.001 

Proportion of 

energy from 

carbohydrate (%) 

62.4 8.4 64.3 7.3 63.2 9.1 0.278 61.0 8.9 64.4 7.1 63.2 8.5 0.016 0.007 

Proportion of 

energy from 

protein (%) 

15.2 3.5 14.8 2.9 15.1 3.6 0.664 16.9 4.3 15.4 3.1 15.5 4.0 0.010 0.124 

Proportion of 

energy from fat 

(%) 

22.4 6.8 20.9 6.7 21.7 7.5 0.347 22.0 6.9 20.1 5.8 21.3 6.3 0.125 0.022 

a Between groups 
b Anova repeated measures 

Weight, BMI, neck, arm, waist and buttock size, diastolic 

blood pressure, serum TG, total cholesterol and HDL levels 

have been changed to a better condition in comparison with the 

baseline values (P<0.001). Mean of systolic blood pressure 

had a clinical decline in comparison with the initial condition 

(decreased from 124.8 ±16.6 to 120.2 ±16.9 mmHg), but this 

difference was not statistically significant (P=0.092). Fat 

mass, fasting blood glucose and serum LDL levels did not 

decrease after intervention. Totally, the range of weight 

change was -5.4-13.8 kg in women and -5.9-15.5 kg in men. 

This weight change was significantly different between the 

three groups (P=0.020) and high-intensive intervention group 

had higher weight loss in comparison with the other groups; 

mean of weight loss was 1.5 ±2.9 (95% CI: 0.90, 2.05) kg in 

high-intensive group, 1.0 ±2.9 (95% CI: 0.41, 1.63) kg in low-

intensive group and 0.3±2.4 (95%CI: -0.26, 0.82) kg in control 

group. Weight change had no significant difference between 

the two sexes (P=0.981) and age-groups (P=0.871) (Table 3).  

Table 4 shows that total daily energy; daily intake of 

carbohydrate, protein and fat decreased, in addition to, the 

proportion of energy from carbohydrate and fat per day 

reached to lower values and energy from protein increased 

after intervention (increased from 15.0% to 15.9% of total 

daily energy). These changes were statistically significant in 

total daily energy (P<0.001), daily amount of carbohydrates 

(P<0.001), proteins (P<0.001) and fat (P<0.001), the 

percentage of energy from carbohydrates (P=0.007) and fat 

(P=0.022) but was not significant about the percentage of 

energy from proteins (P=0.124). Three research groups had 

significant statistical differences in the percentage of daily 

energy from carbohydrates (P=0.016) and proteins (P=0.010) 

after intervention. This change was mainly observed in high- 

intensive intervention group.  

Mean difference of primary outcome measures before and 

after intervention in three research groups has been 

represented in Table 5.  

Table 5: Mean difference of primary outcome measures before and after 

intervention in three research groups 

Variables 

Research Group 

P value 

High-intensive 

intervention 

group 

Low-intensive 

intervention 

group 

Control 

group 

Mean SD Mean SD Mean SD 

Difference 

in healthy 
lifestyle 

behaviors 

score 

22.5 20.4 18.2 19.1 17.7 21.0 0.221 

Weight 

difference 

1.48 2.86 1.02 2.96 0.28 2.36 0.020 

BMI 
difference 

0.53 1.05 0.36 1.03 0.11 0.86 0.021 

Difference 

in total 

daily 

energy 
intake 

247.9 598.9 335.2 713.3 439.2 740.7 0.199 
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Discussion 

Our lifestyle modification program could have positive 

impact on healthy lifestyle behaviors, dietary intake and weigh 

in addition to BMI, neck, arm, waist and buttock size, blood 

pressure and serum lipid profile (serum TG, total cholesterol 

and HDL values) of middle-aged (40-60 yr old) adults. High 

intensive intervention group who received weekly group 

nutrition and physical activity training classes, individual 

nutrition consultation and educational package in addition to 

weekly aerobic exercises had better outcome variables 

especially in weight loss, improving physical activity, decline 

in the proportion of energy from carbohydrates and 

improvement in the proportion of energy from proteins.  

Our result in outcome measures has similarities with some 

other studies. Structured lifestyle interventions could be 

effective in reduction of diabetes incidence and cardiovascular 

risk13. Lifestyle modification could reduce the incidence of 

diabetes mellitus more than the standard treatment plans in 

prediabetic adults; furthermore, this lifestyle adaptation could 

provide better glycemic control, improvement in the capacity 

for physical activity and increase in the weight reduction12. 

The effectiveness of lifestyle interventions was reported in the 

weight loss (mean of 8.9 kg, 95% CI: 7.7-10.2) and 2.8 kg/m2 

reduction in BMI level in the persons with high grades of 

obesity; and suggested that longer duration of interventions 

could induce more weight loss. A significant reduction was 

showed in fat mass, waist, blood pressure, total cholesterol, 

LDL and triglycerides, but did not have significant impact on 

HDL and fasting blood glucose levels. Lifestyle interventions 

which had physical activity component could improve the 

weight and cardiometabolic risk factors in obese persons14. 

Lifestyle interventions had efficacy to reduce cardiovascular 

risk factors, at least as drugs. He mentioned that most lifestyle 

interventions in developing countries enrolled a specific group 

of participants, rather than whole community37. Trying to 

avoid that pattern, we used a sample population selected from 

healthy middle-aged (apparently non-patient 40-60 yr) adults.  

In our study, weight changes before and after the 

intervention in the three target groups, two age-groups and two 

sexes showed that after intervention, mean weight reduction 

was higher in high-intensive intervention group, and the two 

intervention groups had higher weight loss in comparison with 

the control group. High-intensive group had better outcomes 

(especially in physical activity, reduction in the percentage of 

energy from carbohydrates and increase in the percentage of 

energy from proteins) than the other groups. Mean weight loss 

was 1.5, 1.0 and 0.3 kg, in high-intensive, low-intensive and 

control groups respectively. These values have similarities and 

differences with previous studies, which may be due to 

characteristics of the sample, duration of intervention, habitual 

and cultural differences and the content of interventions. 

Lifestyle interventions, with a duration of at least 12 wk, in 

severe obese adults could induce more weight reduction in 

comparison with control groups who received basic care or 

standard care. The range of weight loss in his study was 

reported 1.0-11.5 kg; in addition, lifestyle interventions with 

combined nutrition and physical activity components would 

provide higher level of weight reduction38. The weight loss 

intervention programs was reviewed with duration ≥12 wk, 

reported a range of 16 wk to 9 yr of time duration in these 

interventions; mean age of participants in his study was 55 (47-

60) yr, and most of interventions were held as face-to-face 

group classes or individual consultation sessions. Mean weight 

reduction in his study was reported 3.33 (95% CI: -5.06-1.60) 

kg39. Obese adults could have had 6-8 Kg (nearly 6-8% of the 

baseline) weight loss if they had participated in high-intensive 

lifestyle interventions which had ≥14 treatment visits and had 

undertaken diet regulation, physical activity promotion, and 

behavior therapy7. High-intensive interventions which took 

time more than six months, and included low-calorie diet, high 

physical activity and behavior therapy could provide 8 kg 

weight reduction (8% of initial weight); furthermore, their 

quality of life would be improved15. Published manuscripts 

were reviewed in the yr 1989-2013 about the effectiveness of 

lifestyle educational interventions on biochemical variables in 

high-risk cardiovascular adults, concluded that among 43 

reviewed articles, only 2 manuscripts reported no significant 

change in the risk factors after intervention, and the other 

articles demonstrated a significant improvement in 

cardiovascular risk factor following lifestyle educational 

interventions40.  

In our study, although a significant weight reduction was 

observed at the end of study in two intervention groups 

compared to the control group, since the last month of 

intervention (from 21/3/2017 to 20/4/2017) coincided with 

Nowruz (the first month of the new year), this subject might 

have had an impact on our outcome measures (made lower 

weight reduction); because in the first 13 d of each new year 

in Iran, people are often on holiday and their nutrition and 

physical activity programs are usually different with other 

months. Another factor which we found during the 

implementation of intervention classes was unauthorized 

activity of traditional educators in this region which triggered 

some people to have unhealthy nutrition programs (such as 

intake of animal fat instead of vegetable oils, untreated salt 

consumption and low intake of dairy products and vegetables).  

We targeted non-patient middle-aged adults for this 

research. This age group is a productive group, biologically 

and economically. If they become ill, the most work days will 

be lost. Other age-groups in family and society are dependent 

on this age-group. Their mortality, morbidity and behaviors 

have an impact on all healthy aspects of the family. Their life-

threatening risk factors, such as obesity, diabetes mellitus, 

hypertension and other cardiometabolic disorders could have 

impact on the health status of other family members. Chronic 

disorders in this age-group can inhibit healthy active ageing. 

The other strength points of our study were population-based 

conduction of the project; selection and enrollment of the same 

from two sexes and two age-groups (40-49 and 50-60 yr) 

which provided better grounds for comparison. 

Despite the need for frequent referrals of the participants 

for before-after examinations and participation in several 

intervention sessions, 266 individuals (88.4%) had adherence 

to the program. This value is higher than the adherence rate 

reported in Tehran, Iran in which 20% of participants in 

intervention group and 33.7% of control group did not 

complete the program. In our study, loss to follow-up rate was 

respectively, 5% and 8% in two intervention groups and 22% 

in control group. In Netherland, which assessed the adherence 

rate of >50 yr old adults in health-promoting interventions 

(web-based and paper-based contents), paper-based 

interventions induced more adherence rate (19% in 

comparison with 12% of web-based ones)27. Better adherence 

in our study may be attributed to our study design; the proper 

location of research center and rented sport hall – in the center 

of study region- which facilitated easy access of the 



7 / 8 Simin Mouodi et al 

 

JRHS 2019; 19(1): e00434 

participants to have continuous and regular referring for 

different steps of study program. Moreover, having 

appropriate communication with people, presence of a medical 

doctor in all stages of training sessions and individual consults, 

calling the participants by phone to recall the time of visits or 

sessions and assigning a mobile phone line for people calls can 

justify this result.  

Limitations of this study were the duration needed to 

complete total sample size (especially to inform and engage 

the male population of the region). Furthermore, religious and 

cultural occasions (such as Ramadan, Muharram and Nowruz) 

in which lifestyle behaviors (diet and physical activity) change 

were located at time period of our study. During the month of 

Ramadan, Muslims have a meal before sunrise and fast until 

the sunset; and in the month of Muharram, especially in the 

first decade of Muharram, Muslims usually attend in mosques 

and other religious places and eat special foods such as oily 

rice with meat, and this change might have had an impact on 

the outcome measures.  

In addition to, we focused our intervention to two (nutrition 

and physical activity) out of six domains of health-promoting 

lifestyle behaviors. It is suggested to other researchers to 

design proper interventional studies for all of these 

subdomains.  

Conclusion 

Our intervention program had a positive impact on healthy 

lifestyle behaviors, dietary intake and weigh in addition to 

some other anthropometric variables, blood pressure and 

serum lipid profile of middle-aged (40-60 yr) adults.  

Acknowledgements 

This study has been approved in Babol University of 

Medical Sciences with the registration code 2786. Hereby, the 

financial support of the Vice-Chancellor for Research and 

Technology of Babol University of Medical Sciences, and the 

cooperation of the people who participated in the study are 

greatly appreciated. 

Conflict of interest statement 

The authors declare that there is no conflict of interests. 

Funding 

This study has been supported financially by the Vice-

Chancellor for Research and Technology of Babol University 

of Medical Sciences. 

  Highlights 

 All of the six subdomains of health-promoting lifestyle profile 

have been improved. 

 This study could have positive impact on some important 

anthropometric measures.  

 The range of weight change was -5.4-13.8 in women and -5.9-

15.5 kg in men. 

 Serum triglyceride, total cholesterol, and HDL levels changed 

to a better condition.  

 Total daily energy had positive changes after the intervention. 

References  

1. Peykari N, Hashemi H, Dinarvand R, Haji-Aghajani M, 

Malekzadeh R, Sadrolsadat A, et al. National action plan for 

non-communicable diseases prevention and control in Iran; a 

response to emerging epidemic. J Diabetes Metab Disord. 2017; 

16(3): 1-7. 

2. World Health Organization. Global action plan for the 

prevention and control of NCDs 2013-2020. Geneva: WHO; 

2013. 

3. Farhud DD. Impact of lifestyle on health. Iran J Public Health. 

2015; 44(11): 1442-4. 

4. Poorolajal J, Farbakhsh F, Mahjub H, Bidarafsh A, Babaee E. 

How much excess body weight, blood sugar, or age can double 

the risk of hypertension? Public Health. 2016; 133: 14-8 

5. World Health Organization. Unhealthy diets and physical 

inactivity. Geneva: WHO; 2009. 

6. Ferrer RL, Cruz I, Burge S, Bayles B, Castilla MI. Measuring 

capability for healthy diet and physical activity. Ann Fam Med. 

2014; 12(1): 46-56. 

7. Alamuddin N, Bakizada Z, Wadden TA. Management of 

obesity. J Clin Oncol. 2016; 34(35): 4295-305. 

8. Poorolajal J, Hooshmand E, Bahrami M, Ameri P. How much 

excess weight loss can reduce the risk of hypertension? J Public 

Health (Oxf). 2017; 39: e95-e102 

9. Sharifi K, Anoosheh M, Foroughan M, Kazemnejad A. Barriers 

to Middle-Aged Women’s Mental Health: A Qualitative Study. 

Iran Red Crescent Med J. 2014; 16(6): e18882. 

10. Tseng YH. Health behaviors of middle-aged adults. Hu Li Za 

Zhi. 2004; 51(1): 20-4. [Chinese] 

11. Mehta NK, Chang VW. Mortality attributable to obesity among 

middle-aged adults in the United States. Demography. 2009; 

46(4): 851-72. 

12. Kerrison G, Gillis RB, Jiwani SI, Alzahrani Q, Kok S, Harding 

SE, Shaw I, Adams GG. The effectiveness of lifestyle adaptation 

for the prevention of prediabetes in adults: a systematic review. 

J Diabetes Res. 2017; 2017: 8493145. 

13. Zhang X, Devlin HM, Smith B, Imperatore G, Thomas W, 

Lobelo F, et al. Effect of lifestyle interventions on 

cardiovascular risk factors among adults without impaired 

glucose tolerance or diabetes: A systematic review and meta-

analysis. PLos One. 2017; 12(5): e0176436. 

14. Baillot A, Romain AJ, Boisvert-Vigneault K, Audet M, 

Baillargeon JP, Dionne IJ, et al. Effects of lifestyle interventions 

that include a physical activity component in class II and III 

obese individuals: a systematic review and meta-analysis. PLoS 

One. 2015; 10(4): e0119017. 

15. Webb VL, Wadden TA. Intensive lifestyle intervention for 

obesity: principles, practices, and results. Gastroenterology. 

2017; 152(17): 1752-64. 

16. Serour M, Alqhenaei H, Al-Saqabi S, Mustafa A-R, Ben-Nakhi 

A. Cultural factors and patients’ adherence to lifestyle measures. 

Br J Gen Pract. 2007; 57(537): 291-5. 

17. Trovato GM. Behavior, nutrition and lifestyle in a 

comprehensive health and disease paradigm: skills and 

knowledge for a predictive, preventive and personalized 

medicine. EPMA. 2012; 3(1): 8. 

18. Mouodi S, Hosseini SR, Ghadimi R, Bijani A, Cumming RG, 

Ashrafian Amiri H, Bayani F, Sum S. The first step of health 

policy- making for lifestyle modification at middle age: Problem 

identification in 40- 60 years old population, Northern Iran. J 

Obesity. 2018; 2018: 9895346. 



8 / 8 Lifestyle intervention in 40-60 years old population 

 

JRHS 2019; 19(1): e00434 

19. Mouodi S, Hosseini SR, Ghadimi R, Cumming RG, Bijani A, 

Esmaeili H. Physiological risk factors for cardiovascular disease 

in middle-aged (40-60 years) adults and their association with 

dietary intake, Northern Iran. Caspian J Intern Med. 2019; 10 

(1): 9-0. 

20. Ministry of Health and Medical Education of Iran. Late 

adulthood healthy lifestyle (1): Healthy Nutrition. MOHME. 

Tehran: 2016. [Persian] 

21. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, 

Moher D, et al. Better reporting of interventions: template for 

intervention description and replication (TIDieR) checklist and 

guide. BMJ. 2014; 348: 1687. 

22. Wei CN, Harada K, Ueda K, Fukumoto K, Minamoto K, Ueda 

A. Assessment of health-promoting lifestyle profile in Japanese 

university students. Environ Health Prev Med. 2012; 17: 222-7. 

23. Mullins IL, O'Day T, Kan TY. Validation of the health-

promoting lifestyle profile II for Hispanic male truck drivers in 

the Southwest. Clin Nurs Res. 2013; 22(3): 375-94. 

24. Tanjani PT, Azadbakht M, Garmaroudi G, Sahaf R, Fekrizadeh 

Z. Validity and Reliability of Health Promoting Lifestyle Profile 

II in the Iranian Elderly. Int J Prev Med. 2016; 7: 74. 

25. Mohammadi Zeidi I, Pakpour Hajiagha A, Mohammadi Zeidi B. 

Reliability and validity of persian version of the health-

promoting lifestyle profile. J Mazand Univ Med Sci. 2012; 

22(Suppl 1): 103-13. 

26. Loon KMS, van Steenkiste B, Ronda G, et al. Improving patient 

adherence to lifestyle advice (IMPALA): a cluster-randomised 

controlled trial on the implementation of a nurse-led intervention 

for cardiovascular risk management in primary care (protocol). 

BMC Health Serv Res. 2008; 8: 9 

27. Jahangiry L, Shojaeizadeh D, Montazeri A, Najafi M, 

Mohammad K, Yaseri M. Adherence and attrition in a web-

based lifestyle intervention for people with metabolic syndrome. 

Iran J Public Health. 2014; 43(9): 1248-58. 

28. World Health Organization. The international classification of 

adult underweight, overweight and obesity according to BMI. 

Geneva: WHO; 2004. 

29. Dehghan M, Merchant AT. Is bioelectrical impedance accurate 

for use in large epidemiological studies? Nutr J. 2008; 7:26. 

30. National Cholesterol Education Program (NCEP) Expert Panel. 

Third report of the national cholesterol education program 

(NCEP) expert panel on detection, evaluation, and treatment of 

high blood cholesterol in adults (Adult Treatment Panel III) final 

report. Circulation. 2002; 106: 3143-421. 

31. Wu SJ, Pan WH, Yeh NH, Chang HY. Trends in nutrient and 

dietary intake among adults and the elderly: from NAHSIT 

1993-1996 to 2005-2008. Asia Pac J Clin Nutr. 2011; 20(2): 

251-65 

32. Hlaing HH, Liabsuetrakul T. Dietary intake, food pattern, and 

abnormal blood glucose status of middle-aged adults: a cross-

sectional community-based study in Myanmar. Food Nutr Res. 

2016; 60: 28898. 

33. Khosravi A, Kelishadi R, Sarrafzadegan N, Boshtam M, Nouri 

F, Zarfeshani S, et al. Impact of a community-based lifestyle 

intervention program on blood pressure and salt intake of 

normotensive adult population in a developing country. J Res 

Med Sci. 2012; 17: 235-41. 

34. Abedi P, Lee MHS, Kandiah M, Yassin Z, Shojaeezade D, 

Hosseini M, et al. Diet intervention to improve cardiovascular 

risk factors among Iranian postmenopausal women. Nutr Res 

Pract. 2010; 4: 522-7. 

35. Hajian-Tilaki K. Sample size estimation in epidemiologic 

studies. Caspian J Intern Med. 2011; 2(4): 289-98. 

36. Sarrafzadegan N, Kelishadi R, Esmaillzadeh A, 

Mohammadifard N, Rabiei K, Roohafza H, et al. Do lifestyle 

interventions work in developing countries? Findings from the 

Isfahan Healthy Heart Program in the Islamic Republic of Iran. 

Bull World Health Organ. 2009; 87: 39-50. 

37. Hassan Y, Head V, Jacob D, Bachmann MO, Diu S, Ford J. 

Lifestyle interventions for weight loss in adults with severe 

obesity: a systematic review. Clin Obes. 2016; 6(6): 395-403. 

38. Terranova CO, Brakenridge CL, Lawler SP, Eakin EG, Reeves 

MM. Effectiveness of lifestyle-based weight loss interventions 

for adults with type 2 diabetes: a systematic review and meta-

analysis. Diabetes Obes Metab. 2015; 17(4): 371-8. 

39. Rahmati Najarkolaei F, Ghaffarpasand E, Gholami Fesharaki M. 

Efficacy of life style educational intervention on CHD risk 

factors: a systematic review study. Iran J Epid. 2014; 10(2): 1-

14 [Persian] 

 

 


