
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Furulund et al. BMC Nutrition           (2024) 10:70 
https://doi.org/10.1186/s40795-024-00880-8

Introduction
Substance use disorder (SUD), particularly opioid use 
disorder (OUD), is complex and extends beyond the risk 
of overdose, suicide, and infection. Noncommunicable 
diseases, such as chronic lung diseases, cancer, and car-
diovascular diseases, all contribute to increased morbid-
ity and mortality [1, 2]. Nutrition is an important but 
often overlooked aspect of SUD recovery [3]. Individu-
als, particularly those with OUD, often report unhealthy 
eating habits consisting of a high consumption of sweets, 
sugar-sweetened and processed foods and a low con-
sumption of fruits and vegetables [4–8]. Comorbidities 
might arise or worsen because of an unhealthy eating 
behavior [9, 10]. Furthermore, substance use can severely 
impact an individuals’ nutritional habits and diet, as sub-
stances are often favored over food [11]. According to 
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Abstract
People with substance use disorders often have unhealthy diets, high in sweets and processed foods but low 
in nutritious items like fruits and vegetables, increasing noncommunicable disease risks. This study investigates 
healthy eating perceptions and barriers among individuals with opioid use disorder undergoing opioid agonist 
therapy. Interviews with 14 participants at opioid agonist therapy clinics in Western Norway, using a semi-
structured guide and systematic text condensation for analysis, reveal that most participants view their diet as 
inadequate and express a desire to improve for better health. Barriers to healthy eating included oral health 
problems, smoking habits, and limited social relations, while economic factors were less of a concern for the 
participants. Participants did find healthy eating easier when they were in social settings. This study underscores 
the importance of understanding and addressing these barriers and facilitators to foster healthier eating patterns in 
this population, potentially enhancing overall health and well-being.
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recent Norwegian research [12, 13], approximately half of 
the patients receiving opioid agonist therapy (OAT) are 
deficient in vitamin D and folic acid.

Despite the established link between dietary habits and 
health outcomes in the general population, few studies 
have focused on nutritional interventions for popula-
tions with SUD and OUD [14]. A diet containing a higher 
intake of fruits and vegetables may reduce morbidity in 
high-risk populations by improving cardiovascular and 
mental health, as well as biomarkers of cellular stress 
defense [15–18]. However, it is unclear to what extent 
interventions aimed at other high-risk groups could be 
applied directly to OAT patients. This research gap high-
lights the need for improved understanding of dietary 
behaviors and attitudes to healthy eating among individ-
uals in OAT.

Materials and methods
This study aims to provide insights into the dietary hab-
its and views of healthy eating among individuals with 
opioid use disorders receiving opioid agonist therapy. In 
addition, we intend to lay the framework for the develop-
ment of dietary interventions that could improve health 
outcomes and quality of life for individuals receiving 
OAT by identifying barriers and facilitators.

Design
ATLAS4LAR project aims to improve the health and 
well-being of individuals with opioid use disorder under-
going OAT [19]. The project enrols OAT patients from 
Stavanger and Bergen, two cities in Western Norway, into 
a cohort and a health registry. This article was based on 
participants in this cohort. A semi-structured interview 
guide on dietary habits and perceptions of and barriers to 
healthy eating was developed as a collaboration between 
the study group, research nurses, clinicians, and user rep-
resentatives. The interview guide covers topics of physi-
cal activity, smoking cessation [20] and healthy eating; 
this article focuses on healthy eating. A COREQ check-
list [21] was applied and is included in the supplementary 
file.

Study sample and setting
Interviews were conducted with 14 patients at OAT 
clinics in Stavanger and Bergen, the two largest cities in 
Western Norway. All patients who completed an annual 
health assessment and willing to complete an interview 
about lifestyle were eligible to participate in the study. 
There were no specific exclusion criteria. Most patients 
receive follow-up on a weekly basis from multidisci-
plinary teams, including monitoring of OAT medica-
tion intake such as buprenorphine and methadone. For 
more information regarding the included outpatient 
clinics, see Fadnes et al. (2019) [22]. The research nurses 

collaborated with OAT clinicians to recruit a purposive 
sample from four different clinics in Bergen and Stavan-
ger. Our goal was to recruit participants from various 
OAT clinics and ages and genders; the study sample char-
acteristics are outlined in Table 1.

Data collection
Among the 14 participants, thirteen completed the full 
interview guide, with one participant leaving the inter-
view after twelve minutes with an incomplete interview. 
All the 14 participants consented to the interviews being 
audio recorded. All interviews were conducted during 
the ongoing COVID-19 pandemic in January and Febru-
ary 2021. Necessary precautions were taken to minimise 
the risk of transmitting viruses during the interview. This 
included symptom checklists for COVID-19, maintain-
ing distance, and occasionally wearing facemasks. Three 
research nurses with training in qualitative interview-
ing contacted patients by phone or when they had an 
appointment at the clinic and conducted the interviews. 
They were instructed to move between topics and ques-
tions based on interview dynamics. The final interview 
guide included three nutrition-related issues: (1) reflec-
tions on their daily diets, (2) opportunities to prioritise 
healthy eating in their daily lives, and (3) reflections on 
the need to change their diets. See the supplementary file 
for the interview guide. A total of forty to sixty minutes 
were spent on each interview.

Data analysis
Due to COVID-19 and geographical distances between 
researchers, we conducted our meetings through Micro-
soft Teams for video conferencing and used NVivo 20 
for the data analysis A pseudonym reflecting the gender 
of the participants was assigned to each recording, and 
it was transcribed verbatim by the study’s authors (EF, 
SELC, and KTDF). The analysis followed the four steps 
of systematic text condensation [23, 24]. At first, the 
authors spent extensive time reading the transcripts to 
better understand what was being said. This thorough 
reading led to identifying preliminary themes, their pre-
sentation, and a collaborative discussion in a workshop. 
As a result of this discussion, some central themes were 
agreed upon for further analysis. Afterwards, a second 
reading was conducted to identify meaningful units, 
which were then categorized under the earlier themes. 
The lead author led the data analysis in close collabora-
tion with SELC, KTDF, and TGL. TM and LTF also con-
tributed significantly, ensuring a collective analysis effort. 
This collaborative approach facilitated the generation 
of condensed versions that captured the essence of the 
categorized themes. Ongoing discussions on terminol-
ogy and limitations among all co-authors ensured clarity 
and coherence throughout the process. In the end, these 
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condensed insights formed the basis of an overall narra-
tive that addressed the aim of the study.

Results
14 participants were interviewed, 11 male and three 
females, and all receiving OAT (Table 1). All participants 
had relatively stable housing conditions, and six lived 
alone. Five had injected drugs within the past six months 
before the interview. Thirteen reported smoking at least 
three times a week. The median debut age for tobacco, 
alcohol and cannabis was 13 to 14 years, while for stimu-
lants it was 23 years and for opioids 25 years.

In this analysis, the researches extracted three themes 
and several subthemes reflecting the complex interac-
tions between personal health, social environment, and 
dietary practices. For instance, the theme “Dietary Pat-
terns and Health Practices” explored varied dietary habits 
among participants, from structured meals incorporat-
ing traditional Norwegian foods to periods of unhealthy 
eating dominated by fast foods and convenience items. 
Sub-themes include the impact of drug use on dietary 
habits and the role of smoking in influencing taste and 
appetite. The theme “Barriers and facilitators to healthy 
eating” discussed factors influencing patients’ ability to 
maintain a healthy diet, including economic constraints, 
access to cooking facilities, and treatment facilities’, and 
physical and social environment. Sub-themes highlighted 
the role of oral health in dietary choices and the poten-
tial of nutritional interventions within OAT clinics. The 
last theme, “Social and psychological dimensions of eat-
ing”, addressed the social context, focusing on how living 
arrangements and social interactions influence dietary 
choices. This theme also delves into the stigma associated 
with substance use and its impact on participants’ nutri-
tional choices and self-perception.

Participants differed greatly in their eating pat-
terns. Most participants acknowledged the importance 
of increasing fruit and vegetable consumption and 
expressed a wish to eat healthier. Some perceived their 
diet as well-balanced, which included multiple meals of 
traditional Norwegian foods. Others reported having 

unstable dietary habits, expressed as having healthy peri-
ods of eating nutritious foods, and less healthy periods 
with mainly intake of unhealthy foods such as fast foods. 
Additionally, some said they almost did not eat for long 
periods. Some participants felt they needed more knowl-
edge to implement a nutritious diet into their daily lives.

Economy and access to a kitchen were not important 
barriers to healthy eating
Although most participants said they could afford healthy 
food and maintain a healthy diet, some highlighted that 
they could not afford high-priced food like fresh fish or 
meat several times a week. Nevertheless, it was possible 
to cook nutritious food despite having little money. Some 
participants also mentioned vitamin supplements as a 
means of enhancing their nutrition.

“Yes, I want to eat healthier food. Much of what is 
healthy is not that expensive. Buy some tomatoes, 
cucumber, lemon, and salad. Then, we look for where 
there is an offer, and we go to each store and pick 
what is on offer”. - Thomas.

For many participants, the kitchen was a space of both 
opportunity and challenge. While some engaged in reg-
ular meal preparations, others found themselves lim-
ited to heating pre-processed foods. Living in treatment 
facilities posed challenges due to their strict schedules 
and predetermined diets. Some participants had expe-
rienced being responsible for prepare food for the insti-
tution and other patients. These routines could be quite 
demanding, and they could become tired of cooking. An 
interesting introduction to smoothies was noted in some 
substance use treatment facilities, for making smooth-
ies accessible where the institutions did buy the fruits 
and vegetables and stood with available equipment. This 
was without any cost to the patients. The participants 
expressed appreciation for the smoothies, citing their 
taste and feeling healthy as key reasons for the positive 
reception. After discharge from these institutions, none 
of the participants regularly continued to make or pur-
chase smoothies.

“If you live in an institution or in those places where 
you are not completely in charge and do not have 
your own apartment, then it is probably more dif-
ficult to inspire yourself to cook and eat healthy …” 
-  Thomas.

Struggling with stigma related to substance use
Several participants knew of food distribution centres 
that provided free food. Some said it was a helpful initia-
tive to distribute free food to people in need. In contrast, 

Table 1 Characteristics of the participants
Age, median (range) 49 (30–60)
Female/male 3 / 11
OAT medication, n
Methadone 4 of 14
Buprenorphine 10 of 14
Education
Incomplete primary education1 3 of 14
Completed primary education1 5 of 14
High school 4 of 14
University 2 of 14
1 The first ten years of school are mandatory in Norway.
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others experienced barriers such as the stigma of being 
seen at these centres, or the risk of meeting people under 
the influence of drugs.

“And I do not like going to those Salvation Army 
[having a food provision service] centres, because I 
meet so many weird people [trying to sell drugs] … 
It can be tough to say no [offers for drugs] to those 
people sometimes”. - Erik.

Some participants mentioned the drug-related stigma 
linked to low weight. Some participants did not view 
their weight as crucial to their overall well-being. How-
ever, a few participants reported that their family mem-
bers focused on the participant’s weight and associated 
this with their life situation, specifically their substance 
use.

“… about the kilos. It is not something like that, I 
think I’m very thin or something like that, but I hear 
from family members that I have now lost weight. 
Then, I know that they associate it with illicit drugs 
and that things are not going well. That probably 
affects me more than just those kilos”. - Kristian.

Some participants stated that they struggled to gain 
weight, even though they wanted a better appetite to 
increase their body weight. Some also made choices 
accordingly, such as eating a high-fat diet. Despite this, 
weight gain remained a constant struggle. While some 
participants had specific goals to increase their body 
weight by five to ten kilograms, they faced challenges in 
achieving this in a healthy manner. Despite their inten-
tion to gain weight, the participants expressed concerns 
about excessive sugar intake and its impact on their over-
all health. The struggle to balance weight gain with a 
nutritious diet and a lack of self-confidence in the kitchen 
made it difficult for them to adhere to balanced and 
healthy eating.

“To gain more weight, I try to eat fat-rich foods. Yes, 
it is the usual routine with breakfast, lunch and din-
ner, and there are also snacks in between, and of 
course, then I eat supper”. - Peter.

Oral health status and smoking impact negatively on 
healthy eating
Poor oral health was a major barrier that greatly impacted 
the participants’ diet. Missing several teeth, poorly 
adapted dentures and pain in their mouth restricted 
many from eating many of the fruits and vegetables. 
Some described hard fruits and vegetables such as apples 
and carrots as impossible for them to eat. Participants 

with poorly adapted dentures expressed difficulties in 
eating and needing to clean their dentures after eating, 
which were perceived as embarrassing and stigmatising 
in social settings.

“Meat, yes, and then it gets stuck. So, I always have 
to take [the denture] out after I finish eating. Then, 
I need to go to rinse my mouth. It was not how I 
imagined it when I got it [denture]…. The only thing 
I have been able to chew is bananas and oranges, 
because they are soft”. - Jacob.

Several participants reported that smoking negatively 
impacted their taste, reduced their appetite of food, and 
affected their daily food consumption. Smokers who 
reduced or stopped smoking, experienced an increase in 
appetite and a positive impact on the taste of food.

“When I stopped smoking, my taste returned to 
normal, and my appetite improved since smoking 
“killed” some of my taste for food”. -  Thomas.

The social context is important for all aspects of eating
Most participants expressed that food has a social func-
tion, particularly among those who live alone. Partici-
pants who had cohabitants also said their diet would have 
been negatively affected if they had lived alone. Establish-
ing or maintaining healthy eating habits were challenging 
to many who regularly were eating alone. Some partici-
pants did not see the value of making an entire meal just 
for themselves. Furthermore, when participants were 
alone, purchasing unhealthy foods such as doughnuts 
and fast food was easier.

“I see I have such a good diet only because I live with 
someone. It is better to be two people eating together 
rather than alone… yes, it has a lot to say. Many 
complain and say exactly that [to me]; ‘you are 
lucky to be two people’ [eating together]”. - Jacob.

Some participants found that creating a shopping list 
simplified the grocery shopping process. Although many 
lacked the discipline to organize a shopping list and pre-
ferred not to shop alone, they found it more manageable 
to shop with family or friends. Alone, participants said 
to buy unhealthy food, high in fat, and sugar. In con-
trast, shopping with others often led to healthier choices. 
However, for a few participants, the challenge was not in 
purchasing nutritious food but in the actual cooking and 
preparation of meals.

“I go to the store every other day to buy food. Instead 
of thinking ahead that tomorrow I will have this for 
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dinner, and then I will have that for dinner the next 
day”, I make a list like that in my head. However, I 
do this [buys the food], and the food ends up in the 
freezer, and then it stays there”. - Oliver.

Preferences relevant to nutritional interventions in the 
clinic
We specifically asked participants about their prefer-
ences for establishing nutritional interventions in their 
OAT clinic. Most participants wanted to consume more 
fruits and vegetables, recognising their health benefits 
and appealing taste. They thought the OAT clinics should 
promote a healthy diet more actively, e.g., with posters 
in the waiting room. These posters could include basic 
information about different foods and about the conse-
quences of not eating healthy. Other suggestions were 
more extensive, with a clinic-initiated patient-oriented 
educational cooking programme, focusing on easy reci-
pes of affordable and tasty food.

Discussion
The study offers fresh insights into the viewpoints and 
choices of patients regarding healthy eating within the 
context of OAT. Numerous participants highlighted chal-
lenges such as oral health concerns, smoking habits, and 
reduced social interactions that hinder their ability to 
adhere to a healthy diet. Interestingly, economic con-
straints were cited by only a minority of participants as 
barriers. Additionally, some individuals expressed that 
they found it easier to sustain a healthy diet when they 
had social support and stressed the importance of having 
a structured grocery shopping list.

It is essential to acknowledge that several factors play a 
role in dietary choices among the OAT population [25]. 
Our research has shown a notable shift in the average age 
of individuals in our sample compared to previous stud-
ies. This demographic transformation toward an older 
population is associated with an increased susceptibil-
ity to chronic diseases and a higher risk of malnutrition 
[26]. Specifically, the average age of patients undergoing 
Opioid Agonist Therapy (OAT) now stands at 47, with a 
median age of 49 within our dataset. A decade ago, the 
typical age for this OAT patient group was 42, marking 
a significant increase of five years over the past decade. 
Notably, the proportion of OAT patients aged 60 and 
above has tripled in 2021 when compared to data from 
2015 [27]. Furthermore, within our sample, we have 
observed significant variations in dietary habits and meal 
frequency among this demographic. Nevertheless, in 
the context of an ageing population, the importance of 
adopting healthy eating habits becomes even more pro-
nounced to reduce the risk of chronic diseases, including 
cardiovascular and metabolic disorders.

In Norway, people with SUD have a high level of social 
support offered by the government in terms of financial 
help, free or subsidised health care services, and mostly 
stable living conditions [28]. Previous studies have 
found that people with long-term SUD experience eco-
nomic challenges and unstable living conditions, mak-
ing it difficult to achieve adequate nutrition [4, 29]. Our 
participants, however, did not see the economy as a pri-
mary obstacle to healthy eating. Despite some financial 
limitations, such as the need to prioritise and adhere 
to a budget, they were generally able to afford several 
healthy foods as components for their diets. Interest-
ingly, some participants who lived together with oth-
ers said they were always looking for reasonable offers 
on food at the store, almost like a sport. This may sup-
port that they do not necessarily have a stable and strong 
economy but have strategies to manage economic limi-
tations. However, even with a stable living situation and 
kitchen access, they still found attaining a healthy diet to 
be difficult.

Poor oral health significantly hinders the ability to 
maintain a nutritious diet primarily due to missing teeth, 
oral pain, or dentures. Many participants expressed how 
their oral health directly influenced their diet. These 
physical constraints and the potential for social discom-
fort provide insights into the infrequent consumption of 
fruits and vegetables, even when individuals are aware 
of their nutritional benefits. This aligns with findings on 
older adults [30], with many reporting poor oral health 
due to lacking and damaged teeth. As a result, they have 
fewer choices for food, such as fruits, vegetables, and 
fibre, increasing their risk of unhealthy food choices [30]. 
However, not all the participants in our study described 
difficulties eating healthy food. Interestingly, some were 
introduced to smoothies at treatment facilities and found 
them appealing. After being discharged, however, they 
did not continue to make or purchase smoothies.

A large study found an inverse relationship emerged 
between cigarette smoking and eating healthy food. Spe-
cifically, as individuals increase their daily smoking, their 
intake of healthy foods, such as fruits and vegetables, 
declined. This is in line with our findings, where partici-
pants shared that smoking adversely affected their ability 
to taste the food [8]. This effect may be attributed to nic-
otine’s widely recognized capacity to suppress appetite, 
potentially prompting individuals to turn to smoking as a 
substitute behavior for eating [31].

The absence of individuals to share meals with and 
feelings of loneliness posed a significant obstacle to the 
participants’ attempts to sustain a nutritious diet. Many 
conversations centred around the challenges of grocery 
shopping and meal preparation for solitary individuals. 
These observations align with previous research, which 
has shown that people living alone typically consume 
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fewer fruits, vegetables, and fish compared to those who 
have meal companions [32]. Although our data do not 
allow direct comparisons, the narratives from our par-
ticipants are consistent with these findings. In contrast, 
those living with others credited their dietary stability to 
their shared living arrangements. They believed that hav-
ing someone to share meals with added an extra layer of 
meaning and purpose to meals.

Many participants were interested in adopting health-
ier eating habits, a positive and noteworthy finding con-
sidering their substance use history. This shift towards 
healthier diets may indicate an awareness of the correla-
tion between health and nutrition even after prolonged 
substance use. These individuals recognized the poten-
tial for an improved diet to enhance their health. Some 
associated a healthy diet with weight gain as a sign that 
their drug problem is under control. Those who wanted 
to increase their weight said they needed to pay attention 
to their diet, which could be exhausting. A number of 
epidemiological studies have investigated the relationship 
between drug use and body weight, and most of the evi-
dence demonstrates an inverse correlation [33]. A regular 
diet can have therapeutic benefits, including improving 
health, self-esteem and social relationships [25].

During the interview, participants were asked for inter-
vention preferences relevant to their dietary and nutri-
tional needs. Interestingly, not all participants came 
up with specific suggestions for this topic, yet some 
proposed the idea of making information available in 
the waiting rooms or initiating cooking courses. As an 
alternative, some participants suggested that smoothies 
would be beneficial to consume more fruit and vegetables 
without damaging their teeth. The potential of smooth-
ies as effective dietary interventions has been explored 
in different populations, including adolescents in schools 
and older adults [34, 35].

The current study has several strengths and limita-
tions. The qualitative design provides an in-depth under-
standing of participants’ experiences, and of barriers and 
facilitators to healthy eating. However, one limitation 
regarding its design is that nutritional status was not 
measured in our study. The participants described their 
nutritional status through their eating habits, detail-
ing their behaviour and experiences associated with 
eating patterns. Research nurses assisted with provid-
ing insights into how to perform the interview and the 
interview guide on how to phrase the questions in an 
understandable way. User representatives offered valu-
able insight to ensure the relevance and highlighted cul-
tural and societal factors. Even though research nurses 
are separate from the clinical care, bias may still occur. 
Some patients may be more inclined to present them-
selves rather than express their feelings or give feed-
back. Through collaboration in frequent digital meetings 

and using a theoretical framework, we were able to test 
ideas and interpretations, and thus reduce the influence 
of investigator bias [36]. It is likely that social desirabil-
ity influenced the interview process and results. When 
data were collected, the study participants were receiving 
treatment from OAT outpatient clinics where they were 
interviewed, which may have made them more suscep-
tible to social desirability bias during interviews [37]. The 
interview guide was designed to minimise such bias, as 
well as the choice of interviewer being a research nurse 
and not their contact person/clinician. The participants 
could steer the order of the topics in the discussion, 
which probably enabled them to speak more freely from 
their perspectives.

Together with earlier work, this study emphasises the 
importance of understanding patients’ perspectives and 
needs regarding nutrition [25, 38]. According to patients, 
diet and nutrition are important and bidirectionally inter-
linked with their substance use. Healthcare providers 
should address the diet and nutrition of patients to facili-
tate recovery. However, strategies to improve oral health 
among OAT patients, and motivational and educational 
strategies to improve cooking skills, are necessary pre-
requisites in addition to the more specific interventions, 
to improve patients’ recovery and their overall health.

The OAT platform facilitates communication between 
healthcare professionals and hard-to-reach patients. 
To prioritize nutrition, five key topics have been pro-
posed: incorporating discussions about food and nutri-
tion history into clinical consultations, conducting 
anthropometric measurements including regular weight 
monitoring, utilizing biochemical data to identify dietary 
limitations, evaluating potential health implications of 
individuals’ nutritional profiles, and tailoring approaches 
based on clients’ personal histories and perspectives [39]. 
The results indicate that a combination of individual, 
social, and environmental factors influenced participants’ 
dietary habits and eating patterns.

Conclusions
In conclusion, our findings shed light on several critical 
aspects of a healthy diet among patients in OAT. Oral 
health issues, smoking habits, and limited social interac-
tion emerged as significant impediments to upholding a 
nutritious diet. Healthcare professionals should proac-
tively tackle these obstacles, while future research should 
prioritize devising effective strategies to overcome these 
barriers and improve the dietary patterns, nutritional 
well-being, and overall health of individuals undergoing 
OAT.
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