
Introduction
The opioid use epidemic is a critical health issue worldwide, 
and it continues despite great efforts in different countries,1 
while patterns of use have changed from classic to novel 
opioids.2 Opioid Use Disorder (OUD) affects many lives 
and families.3-5

Opioid Use Disorder has many socioeconomic, physical, 
and psychiatric consequences and decreases the quality of 
life in addicted individuals.6 

The majority of individuals with chronic addiction 
to opioids suffer from inappropriate food habits, 
disrupted metabolic parameters, and different nutritional 
deficiencies, even with a normal BMI.7 They usually prefer 
sweet foods rather than foods with high protein or fat. 
Also, this food preference will remain in the first months 
after detoxification.8,9

Although oral methadone (as a strong µ-opioid agonist) 
is suggested as a first line to reduce harm consequences of 
OUD,10,11 it is associated with negative metabolic indices 
such as increased BMI12-14 compared to the period of 
opioid use in patients.15

These adverse effects may increase the risk of 
discontinuation of MMT and relapse of opioid use, 
especially in women.16 

On the other hand, there is evidence that some 
diet regimen, such as the ketogenic diet (decreased 
carbohydrates and increased proportion of fat), has 
a therapeutic effect in OUD.17 So, it is important that 
patients with OUD adhere to special nutritional regimens 
and correct their food habits.

Interventions focused on nutritional education programs 
are effective in improving individuals’ knowledge about 
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Abstract
Background: Proper nutrition is important for treatment adherence and preventing adverse metabolic indices in Methadone 
Maintenance Treatment (MMT) in opioid-dependent patients. The present study aimed to assess the effectiveness of a nutrition 
education program designed based on the family-centered method and telephone follow-up on nutrition patterns and Body Mass 
Index (BMI) of opioid-dependent patients undergoing MMT. 
Methods: In this quasi-experimental study, 60 patients, who had been undergoing MMT for at least one year, at Ibn-e-Sina 
Psychiatric Hospital of Mashhad, Iran, were selected using the convenience sampling method and assigned to two equal groups 
(family-centered group and telephone follow-up group) randomly. The participants fulfilled the demographic questionnaire and 
Food Frequency Questionnaire (FFQ) in pre- and post-test (2 months later), and also the Checklist for recording BMI. Data were 
analyzed using SPSS version 16, with a significance level of less than 0.05.
Findings: The results showed that the two groups had no statistically significant differences in terms of demographic variables. 
Protein consumption in the family-centered group significantly increased compared to the telephone follow-up group (P < 0.001). 
Fat and carbohydrate consumption decreased in both groups, but it was not significant (P > 0.05). Also, BMI increased in both 
groups, but it was not statistically significant (P > 0.05).
Conclusion: Based on the results, it seems that family-centered nutrition education is more effective than telephone follow-up, 
especially to improve protein intake. 
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dietary habits and consumption of healthy foods.18 
The role of the family in patients’ adaptation to lifestyle 

changes for proper control of blood sugar, nutritional 
patterns, and prevention of complications is important, 
and the family, as the most fundamental element of society, 
is responsible for providing proper and appropriate health 
care to the patient and those around them.19 Therefore, by 
educating and involving family members, given the strong 
connection between their health status, patients’ attitudes 
are also affected.20 The results of the studies suggest that 
families are fed up with the behaviors of opiate-dependent 
patients,21 so family-centered education may have a 
different effect. Another approach is education combined 
with telephone follow-up or telenursing. Many studies 
have shown telenursing to be an effective and economical 
way to follow up on chronic diseases, which promotes self-
care at home and increases the quality of life of patients.22

Despite various studies focused on nutritional training 
intervention on patients with chronic diseases or special 
groups 23-27, there are very few studies conducted about 
nutritional education programs in patients with OUD 
who have undergone MMT. Therefore, the present study 
aimed to assess the effectiveness of a nutrition education 
program designed based on the family-centered method 
and telephone follow-up on nutrition patterns and body 
mass index of opioid-dependent patients undergoing 
methadone maintenance treatment. 

Materials and Methods
Study Design and Setting
This quasi-experimental study was conducted at Ibn-e-
Sina Psychiatric Hospital of Mashhad, Iran, in 2020-2021. 

Study Participants and Sampling
The study population comprised all adult patients who 
had been undergoing MMT for at least one year, referred 
to Ibn-e-Sina Psychiatric Hospital. Inclusion criteria 
consisted of willingness and consent to participate in the 
study, aged 18 to 50 years, no history of significant disease 
affecting the nutritional pattern such as obstructive 
gastrointestinal diseases, or inflammatory gastrointestinal 
diseases, mentally alert and able to answer questions 
according to the physician’s approval, not using laxatives, 
malnourished according to the FFQ criteria, living with 
family, and consumption of a maximum of 5-6 cc of 
methadone daily. Exclusion criteria encompassed having 
a disease that changes the dietary pattern, comorbid 
psychiatric conditions, withdrawing from the study at 
any time, creating conditions that make it impossible to 
continue the intervention, such as the patient dying or 
being discharged during the training.

Eligible participants meeting the inclusion criteria were 
enrolled in the study, using the convenience sampling 
method. Subsequently, participants were randomly 
assigned to two groups: the family-centered and the 

telephone follow-up groups. Random allocation was 
performed using a permuted block randomization method 
with six possible sequences (AABB, ABAB, ABBA, BBAA, 
BAAB, BABA). 

The sample size was estimated by analyzing the mean 
and standard deviation from the study by Cowan et al with 
a confidence level of 95% and a statistical power of 80%, 
following the formula for comparing means.9 Considering 
a 10% allowance for potential sample dropout, a final total 
of 30 participants were included in each of the two study 
groups. Thus, the study included 60 participants, and the 
final analysis was conducted with the same number, with 
no instances of sample dropout observed throughout the 
study (Figure 1).

Data Collection Tool and Intervention
The demographic and substance use questionnaire, which 
included questions on age, gender, place of residence, 
level of education, income, comorbidities affecting the 
patients’ weight, including hepatitis, indigestion, and 
physical activity and sports activities, as well as the type of 
substance used, daily consumption, and frequency of daily 
consumption, was completed by the researcher.

Another tool was the Food Frequency Questionnaire 
(FFQ) developed by Esfahani et al which is a 147-item 
questionnaire based on the usual intake of Iranians. The 
relative validity of the FFQ ranged from 0.1 (solid fat) to 
0.77 (simple sugars) in men, with a mean of 0.44, and from 
0.12 (snacks) to 0.79 (refined sugars) in women, with a 
mean of 0.42. The reliability of the FFQ was 0.51 in men 
(the highest value in tea was 0.91) and 0.59 in women 
(the highest value in refined sugars was 0.74). The data 
are reported in terms of consumption type and amount 
(percentage of consumption per day, week, month).28 The 
third tool used in this study was a checklist for recording 
BMI, through which information related to the patient’s 
weight, height, and BMI is recorded. The weight was 
measured using a UCL 125 digital scale, and to verify its 
reliability, its operation was checked every day with a 2 kg 
weight, while the subjects were wearing minimal clothing 
and without shoes, and recorded to the nearest 100 grams. 
We measured height in a standard, shoeless position 
using a tape measure while subjects were in a normal 
position, and BMI was defined as weight divided by the 
squared height in kilograms per square meter, which was 
measured and recorded before (pre-test) and after two 
months (post-test). 

N4 software was used to determine nutritional patterns, 
analyze food intake, and calculate the eating index score 
before and after the intervention. Then, based on the 
body size and clinical information of the individual, as 
well as the data given to N4 from the FFQ questionnaire, 
the nutritional pattern was determined and the type of 
diet was adjusted and taught to the patients based on 
the nutritional pattern by a nutrition expert. This diet 
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usually included high-fiber, moderate-carbohydrate, and 
high-protein foods in the first two weeks; the second two 
weeks of this diet included low-fiber, low-fat, moderate-
carbohydrate, and moderate-protein foods; and after 
that, the person entered a diet period that consumed high 
protein, low fiber, moderate-carbohydrate, and moderate-
fat, and the person was kept on this dietary treatment. In 
the family-centered method, a close family member was 
selected, and the nutrition education program was taught 
to him/her and the patient in three sessions of 30-45 
minutes (over two months). In the telephone follow-up 
method, the nutrition education program was taught to 
the patient only during a one-hour session, and a copy of 
the program was provided to him/her. Then, the nutrition 
education program was followed up by telephone calls 
three times a week for two months. Immediately after 
the completion of the training in the two groups, the 
questionnaires were completed again.

Ethical approval was granted by the Ethics Committee 
of Gonabad University of Medical Sciences (Ethical 
code: IR.GUM.REC.1400.087). After identifying the 
intervention, the researcher explained the study’s 
objectives, procedural steps, and methods for assessing 
nutritional patterns and BMI to the patient. A written 
informed consent form was obtained from each patient.

After inputting the data into the statistical software 
SPSS version 16, the normality of the quantitative data was 
assessed using the Kolmogorov-Smirnov test. BMI, Fat, 
Protein, and Carbohydrate intake scores were reported 
using the mean and standard deviation. Given the non-

normal distribution of the data, the Mann-Whitney U test 
was employed to compare the scores across the two groups 
under investigation. The Chi-square test was utilized for 
analyzing nominal and categorical demographic variables, 
while the independent t-test was used for analyzing 
continuous variables assuming normal distribution (age, 
weight, and height). 

Results
In the present study, 30 patients in the family-centered 
group (19 men and 11 women) and 30 patients in the 
telephone follow-up group (20 men and 10 women) were 
studied. Table 1 presents demographic variables in the 
two groups.

The results of Table 1 showed no significant differences 
in demographic variables between the two groups. So, the 
two groups were homogeneous in these variables.

Table 2 compares the nutritional variables included: 
BMI, carbohydrate intake, protein intake, and fat intake 
in the family-centered group and the telephone follow-up 
group in the pre- and post-test stages.

The results of the Mann-Whitney U test comparing 
the scores of the nutritional variables in the pre-test 
stage between the two family-centered groups and 
the telephone follow-up group showed no significant 
differences (P > 0.05), while the results in the post-test 
stage indicated only a significant difference in protein 
intake score between the two groups (P = 0.001). In other 
words, the family-centered group had a greater effect in 
increasing protein intake in the diet regimen in patients 

Figure 1. CONSORT flow diagram
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who underwent MMT. While the intake of carbohydrate 
and fat decreased and BMI increased in two groups after 
intervention, the differences between the two groups were 
not significant (P > 0.05).

Discussion
The present study aimed to assess the effectiveness of 
a nutrition education program designed based on the 
family-centered method and telephone follow-up on 
nutrition patterns and BMI of opioid-dependent patients 
undergoing MMT. In this study, 30 patients in the family-
centered group and 30 patients in the telephone follow-
up group were evaluated through the Food Frequency 
Questionnaire and BMI. The results revealed that 
both interventions decreased the proportion of fat and 
carbohydrate intake and increased protein intake in 
the diet regimen, while the family-centered group had 

a greater effect than the telephone follow-up group in 
increasing the protein intake. The BMI increased in both 
groups, although this index was in a normal range. 

We did not find any research like our study, which 
focused on an educational training program through 
the family-centered method or telephone follow-up on 
patients who underwent MMT. So, our findings have 
novelty in this field. 

Regarding the effect of nutrition education, some 
studies on patients with chronic conditions indicated 
that nutrition education programs with a modified diet 
improve nutritional status in these patients.23-27

A study by Peiris et al on 996 pregnant and nursing 
mothers in Sri Lanka showed that a mobile phone-based 
nutrition educational intervention (19 messages in 4 
weeks about pregnancy care, infant feeding, diet, and 
family care) had a positive effect on the knowledge and 

Table 1. Demographic variables in the family-centered group and the telephone follow-up group

Variable
Family-centered group

Number (%)
Telephone follow-up group

Number (%)
Statistical test

Marital status

Married 17 (56.7) 18 (60.0)
X2 = 0.171

df = 2
P = 0.918

Single 9 (30.0) 9 (30.0)

Divorced 4 (13.3) 3 (10.0)

Age (Years) 39.4 ± 12.41 37.7 ± 11.41
t = 0.529
df = 58
P = 0.599

Income level
Appropriate and higher than needed 18 (60.0) 16 (53.3) X2 = 0.271

df = 2
P = 0.602Lower than needed 12 (40.0) 14 (46.7)

Place of residence
Urban 20 (66.7) 19 (63.3) X2 = 0.073

df = 1
P = 0.787Rural 10 (33.3) 11 (36.7)

Weight (kg) 75.26 ± 11.24 76.70 ± 10.92
t = 0.933
df = 58
P = 0.354

Height (cm) 174.33 ± 5.76 176.73 ± 10.93
t = 0.512
df = 58
P = 0.611

Table 2. Comparing the nutritional variables in the family-centered group and telephone follow-up group in the pre-test and post-test stages

Variable Stage Family-centered group (Mean ± SD) Telephone follow-up group (Mean ± SD) Mann–Whitney U test

Fat intake score

Pre-test 21.56 ± 5.53 22.03 ± 6.40
Z = -1.048
P = 0.295

Post-test 16.10 ± 8.64 17.43 ± 8.43
Z = -0.256
P = 0.798

Carbohydrate intake 
score

Pre-test 68.23 ± 8.81 68.77 ± 8.19
Z = -0.067
P = 0.946

Post-test 63.23 ± 6.47 64.20 ± 6.42
Z = -0.521
P = 0.602

Protein intake score

Pre-test 14.10 ± 2.13 13.63 ± 1.23
Z = -1.790
P = 0.073

Post-test 17.10 ± 2.15 14.43 ± 8.43
Z = -4.020
P = 0.001

BMI

Pre-test 21.56 ± 2.93 22.22 ± 2.83
Z = -1.460
P = 0.143

Post-test 23.55 ± 2.45 22.66 ± 2.53
Z = -0.962
P = 0.336
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attitudes of mothers about child feeding and nutritional 
diet, and improved breastfeeding and mothers’ dietary 
diversity.29 These results are consistent with our findings 
about the effectiveness of a telephone follow-up nutrition 
education program on food preference and protein intake 
in patients who underwent MMT, although the statistical 
community of the two studies was different, and Peiris et 
al did not assess the effectiveness of the family-centered 
nutrition education program in pregnant and nursing 
mothers. 

Also, the findings of a study conducted by Crisan et al 
on 218 patients with prediabetic conditions indicated that 
6-month nutritional education decreased glycosylated 
hemoglobin significantly in these patients, and this 
effectiveness remained 12 months later. This finding 
showed the effectiveness of nutritional education on 
controlling the prediabetic condition and preventing 
to development of diabetes in these individuals.23 This 
finding is in line with our results about the effectiveness 
of educational programs to modify the diet regimen in at-
risk individuals. 

The present study also has some limitations, such as a 
sampling limited to one geographical region (Mashhad 
City) and a lack of assessment of the demographic 
variables, such as duration of opioid addiction and type of 
opioid agent. Future research is needed to investigate the 
effectiveness of a nutrition education program designed 
with the family-centered approach and telephone follow-
up on the quality of life of opioid-dependent patients 
undergoing MMT. Also, similar research in a larger 
community is needed to examine influential factors such 
as the level of awareness about nutritional habits. 

Conclusion
In the present study, the results indicated that the family-
centered method had a greater impact on improving the 
nutritional pattern and BMI. Family-centered education 
method was more effective in patient adherence to the 
treatment regimen. Considering the dependence of family 
members on each other in Iranian society, interventions 
related to modifying the dietary habits of these patients 
with the participation of the family are prior over 
other methods. 
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