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Xie Zhu-Fan: 

Only with ample substance can human body function in a healthy way; and only 

when  the functional processes are in good condition, can the essential substances 

be appropriately replenished (1). 
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thesis. 
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SUMMERY  
The use of illicit drugs is initially about entering an elevated state of joy, relief and 

power that not is accessible in other ways. Unfortunately, drug abuse also has various 

unintended and undesirable consequences, including withdrawal symptoms, 

hyperactivity, impulsivity, compulsion and loss of control with consequential 

relapse. Furthermore, it often leads to degrading activities such as prostitution and 

criminal conduct, increased susceptibility to acute and chronic infections, drug 

overdoses and unhealthy relationships with food, family and friends.  

This cross-sectional study targeted illicit drug addicts living on the fringes of our 

affluent society, and aimed to explore dietary habits and nutritional status through 

the assessment of dietary, anthropometric and biochemical measurements. A semi-

structured interview covered drug habits, socio-demographic factors and living 

conditions assumed to influence food accessibility and infectious status. 

Recruitment, inclusion and examination took place at the same time at 23 different 

locations in Oslo. Data were collected all week days both during night and day.  

 

The 195 respondents were regular poly drug addicts, and 87 percent of them injected 

the drugs. All were under the influence of illicit drugs at the time of examination, 

and women made up 37 percent of the total sample. All respondents were at least 18 

years of age, with a mean age of about 35 years. The educational level was generally 

low, and social security benefits and disability pension were the most frequent 

sources of income. Further, most of the addicts were homeless, and all reported 

smoking tobacco. 

 

Limited access to food was reported by 64 percent of the addicts, and related to 

heavier involvement in drug abuse, drug dealing, unstable housing, low intakes of 

energy and being underweight. Contentment with access to food related to receiving 

a  disability pension, smoking hashish, recent involvement in treatment or 

rehabilitation, receiving  additional food from providers, family and friends, cooking 

activity and number of eating events.   

 

Approximately 40 percent of the drug addicts never prepared a hot meal, even though 

85 percent reported access to cooking facilities and 80 percent to a refrigerator. 
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Whereas male addicts had 2.6 (SD 1.4) daily eating events on average, the figure for 

females was 2.7 (SD 1.6). Men reported having dinner more frequently, while 

women reported a higher number of snack meals. Most meals eaten during the 

previous 24 hours consisted of sandwiches and snacks, which accounted for more 

than half of energy intake. Daily food intake varied from nothing to huge amounts – 

only 38 percent of the male addicts and 20 percent of the females had a homeostatic 

intake. The diet was quantitatively and qualitatively inadequate, and nutrient density 

was below that of the average Norwegian diet. Food choice was monotonous and 

easily chewable food items with high contents of added sugar (30 E %) were a major 

dietary component. Sugar-sweetened soft drinks were consumed most often. The 

intakes of whole grain flour, edible fats, fruit, vegetables and fish were very low.   

 

The number of eating events associated positively with BMI, as did the number of 

days institutionalised ( 14) in the previous 12 months, while sleeping rough had a 

negative association. Few respondents achieved the recommended intakes (RI) of 

most of the essential macro- and micro-nutrients, and between 70 percent and 100 

percent of the respondents had lower intakes of the vitamins A, B1, C, D, and E, and 

lower intakes of selenium and iron than recommended.  

 

Anthropometric and biochemical measurements supported the finding of poor 

dietary intakes. Underweight (BMI 18.5) was found in 27 percent of the women and 

3 percent of the men. The high frequency of outlier values in the biochemical 

parameters, indicated that malnutrition and metabolic disturbances were prevalent 

and varied from 0–100 percent. Between 67 percent and 100 percent of the 

respondents did not meet the vitamin D3 and B6 reference values. Between 12 percent 

and 26 percent of the respondents had haemoglobin levels that fell below the 

reference values, while low serum-ferritin (SF) values were found in 5 percent of the 

men and 19 percent of the women. This indicated that iron intakes were probably 

sub-optimal, particularly among the women.   

It is likely that the female addicts were most exposed to poor dietary intakes, heavy 

drug abuse and infections. In total, 90 percent of the addicts suffered from virus 

hepatitis infections. No association was detected between these infections and 

nutritional status, presumably due to the high frequency of infections. However, 

abscess infections, which were reported by 33 percent of the women and 19 percent 
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of the men, were related to poorer nutritional status. Eighty per cent of respondents, 

who used heroin on a regular basis, reported more infections and had a further 

reduced nutritional status than the drug addicts who did not use heroin regularly. All 

but two (98 percent) injected the heroin, while 42 percent injected of those using 

other drugs but heroin on a regular basis. 

 

Today, it is accepted that drug addiction is a disease due to the physical changes that 

occur in areas of the brain critical to judgment, decision-making, behaviour control 

and learning and memory. This must be kept in mind when considering problems 

linked to the assessment of illicit drug users’ dietary habits and nutritional status, and 

measures to improve these conditions. If the target for the nutritional status of drug 

users is to reach the average Norwegian level, dietary interventions have to be 

tailored to fit addicts’ particular needs, with a focus on food accessibility and the 

sensory and nutritional quality of the diets.  

LIST OF PAPERS 
 
Paper I  
Saeland Mone, Haugen Margaretha, Eriksen Frank-Leo, Smehaugen Anne, Wandel 
Margareta, Böhmer Thomas and Oshaug Arne (2009) Living as a drug addict in Oslo, 
Norway – a study focusing on nutrition and health. Public Health Nutr 12, 630-636. 

 
Paper II  
Saeland Mone, Haugen Margaretha, Eriksen Frank-Leo, Wandel Margareta, 
Smehaugen Anne, Böhmer Thomas and Oshaug Arne (2011) High sugar 
consumption and poor nutrient intake among drug addicts in Oslo, Norway. Br J Nutr 
105, 618-624. 

 
Paper III  
Saeland Mone, Wandel Margareta, Böhmer Thomas and Haugen Margaretha. 
Abscess infections and malnutrition – a cross-sectional study of poly drug addicts in 
Oslo, Norway. Under review. 
 
Paper IV 
Saeland Mone, Wandel Margareta, Thomas Böhmer, and Haugen Margaretha Heroin 
use and nutritional status in poly drug addicts in Oslo, Norway.      
In preparation. 
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LIST OF ABBREVIATIONS  

ASAM: The American Society of Addiction Medicine  

BMI: Body Mass Index: body weight/body height2 (kg/m 2) 

 

EMCDDA: European Monitoring Centre for Drugs and Drug Addiction 

 

GCDP: Global Commission on Drug Policy 

 

IDU: Injection/Injecting drug use. The term Injection Drug Users (IDUs) originates 

from this definition and means drug abusers administrating drugs by injection. 

 

MUAC: Mid Upper Arm Circumference  

 

NIDA: National Institute of Drug Abuse - USA 

 

OST: Opioid Substitution Treatment, for instance Methadone or Subutex.  

 

PALei: Physical Activity Level (energy intake/resting metabolic rate) 

 

PDU: Problem Drug Use 

 

PUFA: Poly Unsaturated Fatty Acid(s)  
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1 INTRODUCTION 

Illicit drug addicts often lead a miserable existence on the margins of our affluent 

society, constantly trying to avoid abstinence, creditors and the police. Such activities 

are incompatible with normal daily life, including the planning and cooking of proper 

meals.  

 

 

 
Picture 1 Eating on the edge in downtown Oslo, 2002.  
(Reproduced with the permission of the subject and the photographer.)  

 

 

1.1 Drug, diet and nutrition 

1.1.1 Drug abuse 

Drug abuse includes both the use of illegal drugs and the taking of medicinal drugs 

for other reasons, usually in higher dosages and/or in other ways than prescribed (7).  

 

According to the European Monitoring Centre for Drugs and Drug Addiction 

(EMCDDA), problem drug use (PDU) is defined as injecting drug use or long-

duration/regular use of  opioids, cocaine and/or amphetamines (8). 
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Drugs may affect an organism in different ways at the somatic, emotional, mental and 

spiritual levels, influencing mood, stress, cognition and potentiating depressive 

symptoms (9). Occasional abuse usually starts early, and peaks in the teen years, and 

regular abuse may develop into drug addiction (7, 10, 11).  

 

Mental disorders, mainly anxiety and depression, among drug addicts have been 

reported with a prevalence ranging from 50–90 percent. Such disorders may have 

developed prior to drug abuse, and may function as risk factors in the development of 

drug addiction (12). 

 

1.1.2 Drug addiction 

Drug addiction is defined as a disease due to the physical changes that occur in areas 

of the brain critical to judgment, decision-making, behavior control, learning and 

memory. These changes foster compulsive drug abuse and a preference of using and 

obtaining drugs rather than meeting essential needs (7, 10, 11, 13). 

 

Anecdotal information indicates that drug abusers prefer to call themselves “drug 

addicts”, as they find the terms “abuser” and “misuser” derogatory. 

 

1.1.3 Dietary habits and drug abuse   

Associations between poor dietary habits and abuse of drugs may be established prior 

to development of drug addiction. In a study of high school students, those who used 

either single or multiple drugs were found to have a higher risk of unhealthy dietary 

practices than students who were not using drugs (14). Drug abuse has been associated 

with food insecurity (15). Food security includes access to food and dietary intake. 

Sharing a meal is a basic component in socialization, and sufficiently supplies of 

energy and essential nutrients are necessary for man to grow, develop and maintain 

life (16).  

 

1.1.4 Food accessibility 

Food accessibility and dietary habits are critical determinants of nutritional status, and 

epidemiological studies have shown strong associations between diet and health (17).   

Studies from abroad, mainly carried out just prior to or during detoxification or other 

drug related treatment programs, have associated illicit drug use with impaired food 
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accessibility, decreased appetite (18), poor food choice and few meals (19-21). Illicit 

drug users in general have low interest in eating and suffer from malnutrition (22).  

 

1.1.5 Dietary intake  

Earlier studies from other countries than Norway have reported that drug users had 

low intakes of healthy food items such as fruit, vegetables, bread and cereals. Further 

they had an enhanced preference for custard and ice cream, fruit jelly, fruit cocktail 

and cookies, and high intakes of coffee and alcohol (19-21, 23). The drug addicts’ 

reported to eat diets that were rich in carbohydrates, especially sucrose, but poor in fat 

and protein and deficient in vitamins A, B1, B2, B12, ascorbic acid, iron, sink, selenium, 

copper and fiber. Reported intakes of poly unsaturated fatty acids (PUFA) and animal 

proteins were low (20, 23, 24). 

 

1.1.6 Malnutrition 

Few meals and a poor food choice among drug addicts have been associated with 

weight loss; low body mass index (BMI), protein energy malnutrition and  

micronutrient deficiencies (19, 25), all factors known to causes of immunodeficiency 

(22, 26). Illicit drugs are per se immunosuppressive (27), influencing susceptibility to 

infectious agents, such as virus including hepatitis B, C and the HIV viruses (19). 

Behavioral risk factors such as needle-sharing, unprotected sex, sex with multiple 

partners, etc. (28) make a heavy burden to a body which also may have the immune 

nutritional deficiencies described above, ranking the drug addicts at high risk for 

prevalent infections (19). 

 

1.1.7 Earlier Norwegian studies  

Two small studies of food services available to drug users, have been carried out in 

Oslo, and both reported a potential for improvements (3, 29). Investigations of illicit 

drug users on a larger scale, focusing on dietary habits and nutritional status through 

anthropometric measurements, biochemical parameters and dietary assessments, have 

so far not been carried out in Norway.   
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1.2 Prevalence and cost to society 
1.2.1 Prevalence 

The estimated number of injection drug users (IDUs) in Norway peaked in 2001, with 

between 12 000 and 16 000 addicts (30). In 2004 the number had dropped to between 

9 000 and 12 000. Since then the number of IDUs (who had injected at least once 

during the last year) is estimated to about 10 000.  The decline is mainly due to 

increased use of opioid substitution treatment (OST). According to information  from 

Brettville-Jensen 2011 (as cited in 31), approximately 25 percent of  active IDUs also 

participate in OST.  

 

1.2.2 Cost to society 

The Norwegian state and municipalities had an estimated expenditure related to 

substance abuse in 2010 of EUR 625 million, (equivalent to approximately NOK 5000 

millions) excluding social security benefits (32). Treatment of alcohol and drug abuse  

in 2011 NOK added up to 3,900 millions. The total socio-economic costs of drug 

addiction including medical, economic, social and criminal justice procedures are very 

difficult to estimate (33).  

 

1.3 Government plans of action 
In general little attention has been paid to food, diet and nutrition in government plans 

of action addressing drug abuse. These topics may have been overshadowed by the 

differences of opinion on how to approach drug abuse from the political, economic 

and legal perspectives, i.e. with greater restriction on one hand and legalization on the 

other. It has been claimed in Norway that an underlying puritanism may influence 

general attitudes to how drug abuse should be treated and the kinds of measures drug 

abusers “deserve” (34). 

 

1.3.1 Norwegian plans of action  

In the white paper on an overall policy for substance abuse, titled See Me! (33) a 

holistic approach is taken to the field of drug addiction, and diet is mentioned in 

relation to dental health and in low- thresholds care. However, food security, cooking 

skills, dietary habits and nutritional status, which are an essential part of any treatment 

program addressing marginalized groups, is not among the proposed measures.    
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Under section 7 of the new Norwegian Health Act (35) the municipality is required to 

initiate necessary measures to address public health problems, including measures 

related to housing, education, occupation and income, physical and social 

environments, physical activity, nutrition, injuries and accidents, tobacco use and 

alcohol and other substance abuse. But how to accomplish the goals for instance the 

dietary interventions in drug addicts, is not discussed.     

 

1.3.2 International plans of action 

In June 2011, the Global Commission on Drug Policy (GCDP) published what was 

described as a groundbreaking report claiming that the war on drugs had failed and 

recommending a major reform of the global prohibition regime (36). One of the 

principles on which the report was based was “respect to the human rights of people 

who use drugs”. Among the recommendations were to avoid human physical or 

psychological abuse during treatment, and to respect the right to self-determination. 

However, the right to food as a human right (37) was not mentioned in the GCDP  

report.   

 

In 2011 and 2012 annual reports of the European Monitoring Centre for Drugs and 

Drug Addiction (EMCDDA) (38, 39), the words “food”, “dietary habits” or “nutrition” 

did not appear in the text.    
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1.4 Addiction 
Addiction is related to repeated feelings of reward. Reward is the brain’s response to 

particular behaviors, and originally reward contributed to survival of the individual 

and the species. Naturally rewarding behaviors are drinking, eating, sexual behavior, 

maternal and paternal behaviors, and social interactions (10),(Figure 1).  
 

Figure 1 Illustration of naturally behaviors inducing feeling of reward.

 
(Reproduced with the permission of the artist.) 

 

 

The reward circuitry of the brain is functionally very complex, and addictive drugs 

enhance the functioning of these circuitry tremendously, producing the “high” that 

drug users seek (10), making strong feelings of joy, relief and power according to 

anecdotal information (Figure 2). 
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Figure 2 Artistic representation of drug induced joy, relief and power.

 
(Reproduced with the permission of the artist.) 
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1.4.1 Immediate motivation for taking drugs 

People take drugs in order to relieve pain, alleviate depression, calm down, feel 

invulnerable, blunt sensitivity, achieve a state of trance or euphoria and maximize 

pleasure (23, 40-42).  

 

Some historical and literary examples of motivation for the use of drugs are presented 

below: 

 From Odysseen, Homer, 700 BC 

Telemachus is depressed after failing to find his father Odysseus. “Helen, 

meanwhile, the child of Zeus, had had an idea. Into the bowl in which their 

wine was mixed, she slipped a drug that had the power of robbing grief and 

anger of their sting and banishing all painful memories. No one that swallowed 

this, dissolved in wine, could shed a single tear that day, even for the death of 

his mother or father, or if they put his brother or his own son to the sword and 

he were there to see it done" (p. 53) (40). 

 

From the Oseberg ship, 1150 AD 

Four Cannabis seeds, which were recovered from the famous Oseberg ship 

burial of a women, are believed to be connected with the woman’s priestly 

functions (41, 43).   

 

Sigmund Freud (1856-1939), who experimented with cocaine, stated that the 

motive force of all human activities is a striving towards the two confluent 

goals of utility and a yield of pleasure, and we must suppose that this is also 

true of the manifestations of civilization (42).  

   

From the book The Drug Scene: Help or Hang-up? Why people continue to use 

sedatives after the medical reason has passed: (p. 38) 

  “If one pill helped that much, why not take two?” (44). 

 

 

1.4.2 Sustained drug abuse 

Occasional or chronic drug abuse may produce entirely different response with respect 

to both the magnitude and the direction of the effects (11).  The first year with regular 
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use called “the honeymoon of the drug abuse”, the drug addict experiences a strong 

and positive effect from the drugs (45). Development of tolerance with chronic use of 

opiates implies using drugs simply to get back to normal (“get straight”) again (10).  

 

Drug overdoses are one of the risks that drug addicts face, and it is estimated that 

approximately 3 percent of overdoses prove fatal (46). Reducing over-dose events 

from injections of heroin had in 1998 focus of attention in Oslo municipals’ measures 

against complications to drug abuse, without mentioning diet and nutrition (47). A 

study of mortality with a known cause of death among opiate users in Norway in the 

period 1997–2003 has shown that 54 percent (113 of 208) of deaths were due to drug 

overdose, 32 percent due to somatic causes and 14 percent to trauma (48). Another 

study from Norway showed that the majority of those who died from overdose were 

men in the mid of their thirties who had injected drugs for several years and most likely 

had experienced several previous non-fatal overdoses (49). Residential address was 

the most common place of death, and most cases had been in contact with health and 

social services close up to the fatal overdose. Gjersing et al conclude that the majority 

of the cases could have been available for preventive measures through contact with 

the health and social services (49).     

 

A comparison of illicit drug users in the Nordic capitals  published in 1996, showed 

that Oslo had the greatest number of fatal intoxications per 105 inhabitants, followed 

by Copenhagen, Stockholm and Helsinki (50). Oslo had also by far the highest number 

of overdose deaths compared to Amsterdam, Copenhagen and Frankfurt am Main (51). 

A follow up report from the same project described drug users’ own thoughts on 

overdoses and what made them more vulnerable (52): Most of them had experienced 

several overdoses. They could not always explain why this had occurred, but some 

suggested tiredness, stress situations, long term without sleep, or long time without 

food, as factors which might have contributed to increased vulnerability ….A 41 year 

old male drug user added:  

 

“It has to do with how much nourishment you have in your body, what shape 

you’re in that day....” (52).   
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2 MAIN OBJEVTIVES 

Most drug addicts live outside a treatment setting or institution, and their life style is 

generally agreed to be unhealthy. Studies of their dietary habits and nutritional status 

have mainly been carried out at the beginning of and/or during health promoting 

interventions. In the present study we wished to focus on addicts who were not 

currently taking part in any drug-related intervention program. We believed that drug 

addicts’ dietary habits and nutritional status would best be assessed outside treatment 

and institutions. The present study are the first large scale investigation in Norway of 

illicit drug addicts, focusing on dietary habits and nutritional status through 

anthropometric measurements, biochemical analyses and dietary assessments.  

  

2.1 Objectives   
I 

To investigate nutritional status and living conditions of drug addicts, including   drug 

history, education, source of income, housing and number of eating events, in addition 

to drug related and sexual transmitted infections (STI).  

II 

To investigate access to food, food preferences, intakes of energy and nutrients, and 

nutritional related biochemical analyses in blood.    

III 

To explore frequency of abscess infections in poly drug addicts relative to mal-

nutrition. 

IV 

To explore how regular use of heroin in poly drug addicts relate to food intake and 

nutritional status, relative to drug addicts using other drugs.  
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3 METHODS 
No official or unofficial lists of illicit drug users in Oslo were available or accessible. 

The Drug Administration in Oslo (now the Agency for Welfare and Social Services), 

the Salvation Army and the Church City Mission in Oslo provided information on 

suitable recruitment locations.  

3.1 Study design 
The research team sought out subjects in locations known to be frequented by illicit 

drug addicts, and invited them to participate in the study then and there. Making 

appointments with addicts living outside a treatment setting or institution was found 

to be impossible. Since all the measurements were carried out during a single session, 

the study had a cross-sectional design, providing a snapshot of the respondents’ 

exposure and outcome related to dietary habits and nutritional status. The data 

collection period lasted from 28 November 2001 to 30 April 2003. There were a 

number of delays caused by practical and administrative problems. 

 

The following methods were used: 

 

1 Anthropometry  

Height and weight and Mid Upper Arm Circumference (MUAC) were measured. 

 

2 Biochemical analyses  

Blood samples were analyzed for drug abuse, concentrations of various nutrients, 

nutrient-related metabolites and infection markers.  

 

3 Interview  

The respondents were interviewed with the help of a pre-coded questionnaire to obtain 

data on demographics, drug habits, living conditions, and abscess infections.  

 

4 Dietary survey  

One single 24-hour dietary recall was used to assess the dietary intakes. 
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3.2 Ethics and approval for research 
The study protocol was approved by the Norwegian regional committee for medical 

research ethics, and the handling and storage of personal data by the Norwegian Social 

Science Data Service. The study was conducted in accordance with ethical principles 

set out in the Helsinki Declaration (53).  

  

All the respondents were given oral and written information and provided a written 

consent (Appendix 1). They were informed that the data would be anonymized and 

could not be traced back to its origin. Assurance was given that their answers would 

not be made available to police or authorities of any kind, and that the examination 

would take place immediately and last for about 45 minutes.   

 

3.3 Recruitment 
Direct recruitment took place both at night and during the day at 23 different locations 

within a radius of about 25 km in Oslo. The locations included Plata (a central location 

for peddling drugs), the Salvation Army’s café (Fyrlyskorpset kafé in Urtegata), and 

at the Church's City Mission (Møtestedet in Skippergata). All recruitment locations 

are shown in Table 3.1. None of the locations were hiding places or private premises. 

A total of 400 drug addicts were invited to participate and 220 were recruited.  
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Table 3.1 The 23 different locations for recruitment and examination. 

Locations Number of 
visits 

Number of  
respondents 

Dahlsbergstien  6 26 
Marcus Thranes hus 8 28 
Ila hybelhus 7 15 
Fagerborg 2 1 
Pro-Senteret 6 12 
Josefines hus 1 2 
Thereses hus 4 7 
Kongens gate/ 
Plata/Møtestedet 
Sprøytebussen/Skippergata 

11 39 

Urtegata Fyrlyskorpset 
kafe/Feltpleien 

6 9 

Natthjemmet 6 15 
Bryn 5 12 
Bjørnegård 4 9 
Haugenstua 4 12 
Skøyen 5 14 
Sagene 8 6 
Stabekk 2 3 
Marita Stiftelsen/Trappa 1 3 
Lassonløkken 4 9 
Sporveisgaten – 
Frelsesarmeen 

4 8 

Enga 2 4 
SUM 92 220 

 

 

3.3.1 Inclusion and exclusion criteria  

The inclusion criteria were: current use of illicit drugs, no current participation in any 

drug-related treatment program, and age over 18 years. They also had to be able to 

sign the written consent form and to stand upright while the body height and weight 

were measured. Then examination continued with the participant sitting on a chair with 

armrests. Those who were aggressive, restless, too busy to participate, too intoxicated, 

suffering from impaired attention, or in a very bad shape at the time of data collection 

were excluded (Figure 3). An exception was made for a drug addict in very bad shape 

living in the Ila hybelhus sheltered housing unit, who participated even though he was 

bedridden. The drug addicts in Oslo were difficult to trace probably for reasons such 

as illness or because they were resting or sleeping round in occupied houses or in 

empty containers on the docks.   



28 
 

During the examination, one person was not able to complete the investigation due to 

self-inflicted razor cuts on his forehead, which had initially been hidden by his hair.  

He received help and was acute hospitalized. Twenty-four respondents were 

withdrawn from the data set due to incomplete data registration. Long-term inadequate 

injection hygiene disqualified some respondents partly or completely from blood 

sampling, so the number of biochemical analyses varied (Papers I-IV).  

In the first 25 drug addicts who were examined, reported use of drugs was compared 

with drugs detected in their blood. They were included in the sample, which totalled 

195 respondents (Figure 3).   
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Figure 3 The recruitment process and final number of respondents. 
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3.3.2 Respondents 

Women made up 37 percent of the sample. About 16 percent of all the respondents 

had their official residency outside Oslo. Most were regular poly drug addicts and all 

were under the influence of illicit drugs at the time of examination, and 87 percent 

reported regular injection of drugs. The mean age for the 123 men was 36.2 (SD 7.0) 

years and for the 72 women 34.5 (SD 7.4) years. All reported smoking tobacco.   

 

Some of the respondents appeared to be under heavy influence of drugs during the 

examination/interview. This was evidenced by fluctuating attention and focus and 

apparent lapses into unconsciousness. But usually they responded after some delay. 

Others, who were in a state of hyperactivity, had to be calmed down prior to the 

examination. However, most of the respondents behaved with dignity, and some 

apologized for the state they were in.  Those who completed the whole examination 

including the interviews were rewarded with cigarettes and food.  

 

3.4 Staff and tasks 

The investigators consisted of three master students in nutrition, three biomedical 

laboratory technicians, one physician and one doctoral student, who was the project  

leader (Table 3.2). All the interviewers had education and training in nutrition and in 

how to collect dietary data. They met at regular intervals to discuss the particular 

problems posed by this special population.  

 

Table 3.2 Staff and tasks. 

 Three 

master 

students 

Three 

biomedical 

laboratory 

technicians 

The 

physician 

One 

doctoral 

student/ the 

project 

leader 

Logistic     X 

Anthropometric 

measurements 

  

X 

 

X 

 

X 

Blood samples   X X  

Interview X   X 
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3.5 Measurements 
3.5.1 Order of measurements 

Our experience from the 25 first respondents showed that starting the examination with 

anthropometric measurements and blood sampling increased the possibility of 

obtaining a complete data set. Willingness to participate in the anthropometric 

measurement indicated that the respondent was in a cooperative mood. If the blood 

sampling was successful, it proved easier to carry out the semi-structured interview 

and the 24-hour dietary recall.  

 
3.5.2 Anthropometric measurements  

Weight was measured to the nearest 0.5 kg with a portable electronic scale (Secca®).  

The average of three measurements was used to compensate for the respondent’s 

unsteadiness, and the results were corrected for the weight of the clothing according 

to a pre-established procedure (Appendix 2).    

 

The electronic scale was calibrated at least once a week during the periods of data 

collection using weights with known mass (1 x 5 kg, 2 x 10 kg, 2 x 25 kg).  

 

The height measurements were performed as closely as possible in accordance with 

WHO standardized methods, with the respondent standing upright with heels together, 

without bending or stretching, and looking straight ahead, without raising or lowering 

the head. The Frankfurt plane running between the upper end of the ear and the outer 

corner of the eye was tentatively kept exactly parallel to the ground (54).  

 

BMI (kg/m2) was calculated and the Mid Upper Arm Circumference (MUAC, cm) was 

measured in accordance to the procedure proposed by Powell-Tuck . A non-stretch 

tape measure was used at the mid non-dominant upper arm point between acromion 

and olecranon. MUAC is considered to be a better predictor of health outcome than 

BMI, and cut off MUAC was ≤ 23.2 cm for men and 23.0 cm for women (55). Clothing 

difficult to remove and unwillingness to bare the arm reduced the number of 

respondents who underwent MUAC measurements to N=130.   
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3.5.3 Biochemical analyses 
An overview of the biochemical parameters is given in Table 3.3, p. 35. Blood was 

drawn by the biomedical laboratory technicians or the physician, and treated in 

accordance with the specifications from the relevant laboratories (Appendix 2).  

 

All the biochemical parameters were analyzed at officially accredited laboratories in 

Oslo.  The Department of Forensic Toxicology and Drug Abuse at the Norwegian 

Institute of Public Health tested the blood samples from the 25 first respondents for 

narcotics, speed and alcohol. Serum-C-peptide and the vitamins B1, B6 and C were 

analyzed at the Department of Medical Biochemistry, Oslo University Hospital Aker, 

Norway. The other blood samples were delivered to Fürst Medical Laboratories. To 

assess malnutrition from blood analyses, the data from the drug addicts’ biochemical 

parameters were compared with the reference values from the average healthy 

Norwegian population, used by the respective laboratories. Further details are given in 

Figures 5.1 and 5.2 and Papers I-IV.  

 

3.6 Semi-structured interview with questionnaire 
The answers to the questionnaire and the 24-hour dietary recall were filled in by the 

interviewers. The questionnaire about living conditions consisted mainly of questions 

about present and past, with some open-ended questions added. These were developed 

on the basis of meetings with health workers in the field and our own conversations 

and observations of illicit drug addicts in their daily environments. When formulating 

the questionnaire, meetings were held prior to the start of the study with two illicit 

drug addicts, one man and one woman, to ensure that they – and the investigators – 

understood the questions as intended. This information was used to adjust the 

questions about demographic data, living conditions, food accessibility, drug use and 

certain health-related topics, and the 24-hour dietary recall. Tobacco smoking was 

recorded as well. Further details are presented in Appendix 3. Spontaneous remarks 

by the respondents that were considered to be of potential value were written down for 

possible later use.  
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3.6.1 Socio-demographic data etc. 

The questionnaire included questions about age, educational level, source of income, 

access to food and use of health care services.  

The level of education was determined according to four categories: non completed, 

primary and lower secondary school, upper secondary school and college/university. 

There were eight different categories for source of income: social security benefits, 

disability pension, rehabilitation benefits, financial support from family/friends, 

begging, break-in/burglary, sex trade/ prostitution, and drug dealing/pushing drugs.   

Access to food was recorded as “Do you feel that you eat enough food?” Number of 

visits to health care services center and low threshold centers in the previous three 

month were registered.   

 

3.6.2 Drug habits 

Questions about drug habits included the kind of drugs they used to take during the 

previous month, and the kinds and amounts of drugs taken in the previous 24 hours. 

They were also asked how they had administrated the drugs, for example through 

injection, inhalation, snorting or orally intake. Those who reported to use ascorbic acid 

when injecting, were asked to estimate the amount from models. Age at drug debut 

and number of years of drugs injection and other drug-related questions were also 

included in the questionnaire.  

 

3.6.3 Living conditions   

Housing during the previous month was divided into a number of categories: living in 

their own home, in sheltered housings, with family/friends, in an occupied house, 

sleeping rough, admitted to accident and emergency department or institution, and 

others. This was an open-ended question.  

 

Institutionalization in the previous 12 months was registered in terms of number of 

days in: 1) a treatment institution, 2) prison, 3) a somatic hospital, 4) a psychiatric 

hospital and 5) others.  Fourteen days is probably the shortest time period in which 

changes in diet result in a noticeable alteration in nutritional status, so the cut-off value 

for the number of days in an institution was 14 days. This was used in statistical 

calculations to study if institutionalization had impact on nutritional status.    
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3.6.4  Dietary assessments  

One single 24-hour dietary recall was carried out to assess food consumption and 

nutrient intake. The respondents were first asked about the last food intake before the 

examination to facilitate the process of memory, after which the interviewer helped 

them remember gradually backwards in time. To support recall, photos of food items 

and dishes had been taken at various locations that offered food to illicit drug addicts, 

including the Salvation Army’s Soup Bus and the Pro Centre. Samples of plates, cups 

and glasses in different shapes and sizes from actual kitchens were used to estimate 

food amounts. Pictures of sweet food items were used as reminders. The time of the 

food intakes were recorded to assess the frequency of eating events/meal patterns.  

 

The energy and nutrient content of the food items was based on the Norwegian Food 

Composition Table (56). The software program FoodCalk (57) was used to assess 

amounts and type of food, and the contents of energy, macronutrients, micronutrients 

and fiber. Added sugar was assessed in terms of the sucrose present in jam, soft drinks, 

cakes, ice cream, and chocolate as well as sugar added to coffee and tea or sprinkled 

on cereals.  

 

3.7 Data entry and calculations  
All data from the first 25 drug addicts were entered and calculated in January 2002. In 

October 2002 the data set totalled 167 participants and calculations were made for an 

intermittent presentation of the results. In May 2003 the final data entry was done and 

to reduce data entry error the data was plotted twice, and deviations were investigated 

and corrected. Data were analyzed using the statistical software program SPSS (SPSS 

Inc., Chicago, IL, USA) version 13 (Paper I), version 14 (Paper II) and version 20 

(Papers III and IV).  
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Table 3.3 Variables and variable distributions* used in the Papers I – IV.  
Variables  
                                            

Variable distributions in Papers   
I  II III IV 

Anthropometric measurements etc. 
Height                                                         N    
Weight                                                        N    
MUAC (not AMC)                     N  N C†  
BMI                                            N/C†‡  nN C† 
PALei  C   
Interview demographics etc.  
Gender                                                        C C C C 
Age                                                             N N N N 
Self-reported drug use C C C C 
Ways of drug administration   C C 
Ascorbic acid injected     (amounts)     nN  
Years injecting drugs              N  N N 
Educational level                                        C  C C 
Sources of income                                      C  C  
Type of housing                                         C   C 
Days institutionalized  nN  nN  
Access to food    C C C 
Preparing hot meals C    
Sweet taste preference                      C  C 
Abscess infected                      C C 
Dietary assessment – one 24-h recall 
Food items/-preferences                            C/N nN  
Energy intake              (<9kcal=C)  N  nN/C 
Macro nutrients            N nN nN 
Micro nutrients               nN/C† nN nN 
Number of eating event           N/C  nN nN 
Food providers  C   
Biochemical analyses 
S-CRP                                                        N/nN/C‡  nN nN 
B-Hb                                                           N/nN/C†   C† 
S-Ferritin                                                    N/nN/C†   C† 
S-Albumin                                                  N/nN/C†    
S-C-peptide                                                 N/C‡  C‡  
B-HbA1c                                                     N/C‡  C‡  
S-Folat                                                          nN  
S-B12                                                             nN  
S-B6                                                              nN  
P-tHCY                                                        nN/C‡  
S-MMA                                   nN  
S-25-Hydroxy-vitamin D3                           N/C†  nN  
S-Retinol                                                     N/C†   nN 
S-Tocoferol                                                 N/C†   nN 
S-Selenium                                                  N/C†   nN 
S-Zink                                                         N/C†    
S-Copper                                                     N/C‡    
S-Ascorbic acid                                           N/C† nN  
B-Thiamin                                                   N/C†   nN 
S-Triacylglycerol     (TAG)                        N/C‡   
S-Total cholesterol                                      N/C†   
S-HDL cholesterol                                      N/C†   
S-LDL cholesterol                                      N/C†    
S-Helicobacter Pylori lgG   C  
S-HBsAg (Hep. A)                                     C  C  
S-Anti-HBc/-HBs (Hep. B)                        C    
S-Anti-HCV (Hep. C)                                C  C C 
HIV/AIDS (STI)                                        C  C  

*N= normally distributed, nN= not normally distributed and C = categorical data. 
†< reference value(s) 
‡> reference value(s) 
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3.7.1 The sample size, and gender and variable distributions 

The data set consisted of 123 men and 72 (37 percent) women, but was not complete 

for the whole sample. This explains why different numbers (N) appears in the tables 

in this work. For applied variable distribution see Table 3.3 previous page.  Data 

from men and women were included in the same analyses where no gender 

difference was observed (Papers II, III and IV). The categorical variables presently 

being infected with abscesses or not, and regular use of heroin or not, appear as 

dependent variables in Papers III and IV respectively. Most of the categorical 

variables with more than two categories were transformed onto two categories.   

 

Table 3.4 Statistical analyses used in the papers. 
Papers Tests Outcomes 

I Student’s t-test 
Mann-Whitney U-test 
 
Pearson’s test 
Spearman’s test 
 
Multiple linear regression 
analyses 

Difference between groups 
 
 
Correlations 
 
 
Associations between several variables 

II Student’s t-test 
Mann-Whitney U-test 
 
Pearson’s test 
Spearman’s test 

Difference between groups 
 
 
Correlations 

III 

 

 

 

Student’s t-test 
Mann-Whitney U-test 
Pearson’s Chi-Square test 
Fisher’s exact test 
 
Spearman’s test 

Difference between groups 
 
 
 
 
Correlation  

IV Student’s t-test 
Mann-Whitney U-test 
Pearson’s Chi–Square test 
Fisher’s exact test 

 
Difference between groups 
 

 

 

3.7.2 Statistical analyses  

In descriptive statistics the parameters are presented as mean (SD) and median (min-

max) in Paper I, and as mean (SD) or median (P5-P95) in Paper II, and as mean (SD) 

or median (P25, P75) in III and IV. Frequencies/rates are presented as n percent (Paper 

I, III and IV).  
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Parametric tests were performed for normally distributed data, while non-parametric 

tests were used for not normally distributed data. Chi-Square tests were used for 

categorical data, see Tables 3.3 and 3.4. P-values ≤ 0.05 were considered significant.  

 

3.7.3 Treatment of missing data 

There were several reasons for missing data: respondents who could not or would not 

answer all questions during the interview, unwillingness or inability to participate with 

the anthropometric measurements and blood drawings, and a few times a biochemical 

laboratory was unprepared to handle hepatitis virus contaminated samples.  

 

In this study all the respondents were left in the data set and included in the calculations 

where data were obtained. The different numbers of responses were included in 

statistical calculation and interpreted according to procedures of discussion given in 

5.1 Methodological issues. 
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4 RESULTS 

The main results of the four papers included in this thesis are presented in the following 
section.  

4.1 Paper I 

Living as a drug addict in Oslo, Norway - a study focusing on 

nutrition and health. 

Saeland M, Haugen M, Eriksen FL, Smehaugen A, Wandel M, Böhmer T,  

Oshaug A. Public Health Nutr. 2009 May;12(5):630-6. 

 

This paper presents the results from the assessment of nutritional status and related 

living conditions among illicit drug addicts in Oslo, including drug history, education, 

source of income, housing and number of eating events, in addition to drug related and 

sexual transmitted infections (STI).  

The mean age for the 123 men was 36.2 (SD 7.0) years and 34.5 (SD 7.4) years for the 

72 women. Most had started with drugs in the mid-teens and had used drugs for about 

15 years. Heroin was used by 72 percent  of the men and 78 percent of the women, 

often in combination with Rohypnol and benzodiazepine. Amphetamine and hashish/ 

cannabis also were frequently used, and abuse of Methadone occurred.  

Moderately underweight (16.5 < BMI < 18.5 kg/m2) was detected in 20 percent of the 

female drug addicts, and severely underweight (BMI ≤ 16.5) in 7 percent. Only 3 

percent of the male drug addicts were assessed as moderately underweight and non as 

severely under-weight. Overweight (BMI > 25) was found in 22 percent of the women 

and 14 percent of the men. BMI was positively associated with number of eating events 

the past 24 hours and with days in institution the previous 12 months. The drug addicts 

who reported to have slept rough the past month had significantly reduced BMI 

compared to those who had stayed in hospice, lodging or night shelters. The 

concentrations of haemoglobin, serum ferritin and albumin supported a higher 

prevalence of malnutrition among the women. Hepatitis C infection was detected in 

85 percent equal both genders, active hepatitis B in 6 percent men only, and less than 

2 percent were HIV positive, also men. Eight percent of the men and 12 percent of the 

women had not completed any education. Public financial support was received by 85 
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percent , 38 percent of the women had prostitution as a significant income source, 

while burglary was most prevalent among the men rating 26 percent. Dealing with 

drugs (pushing drugs) was reported by 20 percent of the respondents in the study. The 

majority had no fixed abode.  

The drug addicts suffered from malnutrition and chronic infections independent of 

drug history, education and income. 

 

4.2 Paper II 

High sugar consumption and poor nutrient intake among drug 

addicts in Oslo, Norway. 

Saeland M, Haugen M, Eriksen FL, Wandel M, Smehaugen A, Böhmer T, Oshaug A. 

Br J Nutr. 2011 Feb;105(4):618-24. 

This paper describe the results from investigation of the dietary habits of illicit drug 

addicts with focus on access to food, food preferences, energy and nutrient intakes, 

and related concentrations of biochemical blood analyses.  

Limited access to food was reported by 64 percent of the drug addicts, due to lack of 

money, and 11 respondents had not eaten the past 24 hours. Only 38 percent of the 

men and 20 percent of the women reported homeostatic eating, corresponding to 

PALei values between 1.2 and 2.2. Nearly 70 percent bought most of the food 

themselves; while a third claimed family/friends and charitable organizations as their 

main food providers. Some also told that they had gotten food through theft from 

grocery stores or they had found it in garbage bins. Sandwiches and snacks were the 

most frequently used food items. The women had a high preference for snack meals, 

while men had dinner more often. More than 60 percent of the addicts reported a 

special preference for sweet food items.  Sugar sweetened soft drinks and bread/cereals 

were consumed by 65 percent of the drug addicts on the day of investigation. Intakes 

of vegetables, fruit and fish were reported by less than 30 percent. Daily energy intake 

varied from 0 to 29.4 MJ and 0 to 37.0 MJ for women and men respectively with mean 

intakes corresponding to 6.8 MJ (SD 5.3) for the women and 9.2 MJ (SD 5.6) for the 

men. Added sugar accounted for 30 percent of the energy in total. Intakes of 
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micronutrients were below the recommendations for 55 – 100 percent of the drug 

addicts. Results from the biochemical analyses supported the findings of an 

unsatisfactory diet, with 32 percent of the drug addicts having tri-acyl-glycerol (TAG) 

concentrations above the reference values, and 35 percent with total cholesterol 

concentrations below the reference values.  

 

The drug addicts’ food choice was monotones. The dietary intakes of energy and 

nutrients represented a health risk, and this was reflected in the concentrations of the 

biochemical blood analyses.       

 

4.3Paper III  

Abscess infections and malnutrition – a cross-sectional study of poly 

drug addicts in Oslo, Norway  

Saeland M, Wandel M Böhmer T and Haugen M  

This paper focused on frequency of abscess infections addressing poly drug addicts 

relative to malnutrition. 

  

Abscess infections were reported by 25 percent of the poly drug addicts, 19 percent 

of the men and 33 percent of the women (P=0.025), who were significantly more 

exposed to malnutrition (BMI<18.5 kg/m2) than those reporting non-abscess infected 

(P=0.001). The abscess infected reported fewer meals, lower intakes of fruits and 

vegetables, lower energy percentage from protein and higher energy percent from 

sugar. They also had lower total intakes of vitamin D, B1, B6, B12, folic acid and 

vitamin C than the non-abscess infected group. These groups differed significantly 

with respect to S-25-hydroxy-vitamin D3 (P=0.021), S-C-peptide (P=0.029), B-

HbA1c (P <0.05) and P-tHCY>15 μmol/l (P=0.001), indicating poorer nutritional 

status, and higher metabolic stress and inflammatory activity in the abscess infected 

group.  
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Abscess infections were reported in 25 percent of the poly drug addicts. Dietary, 

anthropometric and biochemical assessments indicated a relation between abscess 

infections and malnutrition.  

 

4.4 Paper IV 

Heroin use and nutritional status in poly drug addicts in Oslo, 

Norway 
Saeland M, Haugen M, Wandel M and Böhmer T   
 
This paper intended to explore the effect of regular use of heroin compared with abuse 

of other drugs addressing nutritional status in poly drug addicts.   

                

In this cross-sectional study of 195 poly drug addicts, 80 percent of the respondents 

used heroin on a regular basis, and they had injected for a longer period than those 

regularly using other drugs (similar figures for men and women). Underweight 

(BMI<18.5 kg/m2) was almost five times more prevalent among the heroin addicts 

than those using other drugs (P=0.052).  Limited access to food was more frequent (P 

=0.011), number of eating events fewer (P=0.021) and intake of added sugar was a 

more prominent part of the diet to those using heroin than those using other drugs. 

Haemoglobin below references was most prevalent among those using heroin 

(P=0.014), and S-Selenium was lowest in the women using heroin and below reference 

(P<0.001).    

 

Poly drug addicts using heroin regularly may have a poorer nutritional status than poly 

drug addicts regularly using other illicit drugs, affecting both men and women.   
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5 DISCUSSION 
Measurements of nutritional status are usually valuable inasmuch as they may be 

predictive of health outcome. The overall aim of this thesis was to assess the dietary 

habits and the nutritional status among illicit drug addicts. Few surveys of drug addicts 

have been carried out during periods of unrestricted abuse. The present study was 

indented to investigate as far as possible drug addicts living outside a treatment setting 

or an institution. This approach posed a number of difficulties, not least regarding the 

accessibility and representativeness of the respondents.  

 

No measurements of diet will provide the absolute truth about food consumption and 

nutrient intake. Dietary assessments or anthropometric measurements alone are not 

sensitive indicators of malnutrition. Therefore biochemical analyses of vitamins, 

minerals and related nutrients additional to anthropometry and dietary assessments in 

general, are important instruments in assessing nutritional status (58). The irregular 

food habits, maldigestion and edemas or dehydration, as complications to drug 

addiction (21, 59) constitute additional limitations. Though, the lack of especially 

adapted methods for investigating nutritional status in drug addicts must be kept in 

mind when interpreting the results.     

 

5.1 Methodological issues 
Epidemiologic studies are prone to errors since they do not take place under controlled 

conditions (58).  

 

The ideal design for the present study would have been to investigate a random sample 

of drug addicts living in Oslo over a sufficiently long time period to assess their 

nutritional status. However, making contact with the same respondents several times 

for a longitudinal study would be very difficult due the lack of predictability. Therefore 

a cross-sectional design, where recruitment, inclusion, measurements and interviews 

were carried out in one single cession, was used. The design is also cheaper and less 

time-consuming than longitudinal studies. Cross-sectional design can be compared 

with taking a snap-shot of the measured parameters from each respondent. These 

studies are useful for generating hypotheses, but not suited to confirming causality 

(58).  
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5.1.1 Validity 

A study is considered to be valid if the findings portraits the true situation in a 

reasonable way, and if it really measures what it is intended to measure (60). 

 

5.1.1.1 Representativeness (external validity) 

We were unable to evaluate the representativeness at the time of recruitment, since the 

respondents were continually being distracted by other events that competed for their 

attention. Thus, the individual respondent’s degree of alertness and willingness to 

participate determined the final 50 percent inclusion rate from those recruited (Figur 

3, p. 29), making this a strategic sample. Generalization from strategic samples into 

statistical general meaning cannot be done due to lack of a random selection procedure 

(61).  

 

The fact that the sampling was carried out in many different locations may have 

increased the representativeness. Those who were staying in sheltered housing, a 

hostel or a night shelter were more accessible, than those who lived on the streets and 

in outdoor locations. The rewards we gave out in the form of cigarettes and food were 

obviously a strong motivating factor for most of the respondents. However, the worst 

off addicts (see 3.3.1, pp. 27 and 28) may not have been included in this study, which 

could mean a more positive picture of dietary habits and nutritional status among the 

addicts than what was the real picture.   

 

5.1.2 Internal validity 

The internal validity of a study is concerned with the data sampling, data processing 

and interpretation and presentation of the results. Detection of systematic errors 

(bias) and random error (chance) are key elements of the validation (60).  

 

5.1.3 Data sampling 

The drugs reported used during the past 24 hours were validated through detection of 

type of drugs in the blood samples from the 25 first respondents. A 98 percent match 

between their responses and the blood test results indicated that the addicts were able 

to recall the drug abuse, strengthening the internal validity.  The fact that the 

respondents were under influence of heavy drugs during the examination, made the 

data sampling with regard to anthropometric measurements more prone to chance, 
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weakening the intern validity. On the other hand, the respondents’ unsteadiness may 

be regarded as a validation of the fact that they really were intoxicated 

(representativeness). The anthropometric measurement weight and height were thus 

encumbered with chance due to respondents’ variable ability to stand still and upright.  

 

The anthropometric measurement MUAC may have been affected by random error, 

through skin infections and swelling of upper arm. The number of respondents whose 

MUAC was measured (N=130) was lower than for BMI (N=192), due to unwillingness 

to bare their arms. Of the respondents who reported abscess infection, 54 percent did 

not bare their arms for MUAC measurements, while among those who did not report 

abscess infection 28 percent did not bare their arms. The difference was statistically 

significant (P=0.004, Fisher’s exact test due to small numbers in the groups). This 

means that the MUAC values may be somewhat biased.  

 

The blood volume for biochemical analyses was incomplete due to clogged veins, or 

interruption of the examination due to acute illness. This can have contributed to 

chance errors in the biochemical data.  

 

The performance of anthropometric measurements and blood sampling prior to the 

interviews and the 24-hour recall (see 3.5.1, p. 31), gave us an opportunity to establish 

good contact with the drug addicts, which probably added to internal validity by 

reducing information biases. During the measurements we had time to talk to the 

participants and calm them down or make them more alert, where appropriate. Those 

from whom we did not obtaining blood samples, could be excluded from the 

subsequent examination step. This may have reduced validity excluding some addicts 

who had been injecting more frequently or for a longer time. However, totally, this 

procedure probably resulted in more usable data for further processing.  

 

Dietary data were obtained from one single 24-hour dietary recall. The data on the 

recalls were collected at all seasons of the year, on all days and at different times of 

the day and at night matching the drug addicts’ variable circadian rhythms. This 

approach probably removed the effect of day-to-day variations (62), and resulted in a 

larger number of respondents, allowing us to analyze the data at group level (58).  
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The respondent’s short-term memory may have been a source of errors (chance). Most 

people tend to underestimate their food intake (63, 64), and we do not know how this 

is handled by drug addicts. The respondents’ low body weight compared with that of 

the normal population (65) supports the finding of low energy intake. Anecdotal 

information from health personnel who had long experience of working with drug 

addicts, indicated that this group may well overestimate their food intake in order to 

appear less influenced by their addiction than they really are, which may explain the 

huge variation in assessed food and energy intake in our study, from 0 to 37 MJ for 

the men and 0 to 29.4 MJ for the women. The energy intake may be subject to random 

errors, but the tendency towards a large variation in food intake is likely to be 

representative for drug addicts living outside a treatment setting or institution, since 

they are believed to engage in opportunistic eating (66).  

 

Preparations for the food interviews described under methods (see 3.6.4) 

were done to reduce information bias and chance in the 24-hours dietary recall.   

 

The self-reported responses deserve special attention. For instance, information on the 

frequency of abscess infections was based on self-reported information in both our and 

in other studies (67, 68). In one of these the participants were asked to report the 

number of times they ever had a skin infection in the past, using ranges (67). In the 

present study we asked: “Do you have any abscesses now?”  Our question therefore 

focused more closely on the respondent’s current state of health. It is likely that most 

of those who reported abscesses responded affirmatively, since the pain and the 

suffering caused by an abscess makes it easy to recognize and difficult to ignore. This 

may have strengthened the validity. 

 

The positive correlation between reporting abscess infections and visits to a medical 

care centers to have the dressing changed (Paper III), supported the respondents’ 

statement about their abscesses. These two questions were asked separately in the 

questionnaire in an attempt to control for information bias.   

 

Information about education, source of income, residence during the previous month 

and other demographic data were obtained through interviews. We were not able to 

verify the information, which may therefore be subject to random errors. 
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5.1.4 Data processing 

When choosing statistical methods for analyzing the data in this study, the limitations 

of the cross-sectional design, and the distributions of the data were taken into account 

to safeguard the validity (Tables 3.3 and 3.4, pp. 35 and 36). 

 

The specificity and sensitivity of the methods used for the biochemical analyses may 

be influenced by the presences of drugs or drug metabolites and levels of nutrient-

related parameters outside the normal reference range, factors that cannot be controlled 

for. In the analyses including vitamin S-B6, S-Folate, P-tHCY, S-MMA and S-B12 

responses with CRP>10 mg/l were excluded in an attempt to reduce the impact of 

inflammations and improve the specificity for these biochemical analyses (69). 

 

All data entry was done twice, and errors corrected to improve validity. Any 

information bias in the Norwegian official database (56) are outside our control.   

 

5.1.5 Interpretation  

Freely from Malterud “A view from nowhere does not exist” (70). All interpretations 

are influenced by the interpreters’ ideologies and interests. The fact that I met, shook 

hands and talked to most of the respondents at least for 45 minutes, influenced my 

attitudes and could have colored my interpretation.    

       

Age, education and smoking tobacco were potential confounders in this study.  

It is normal in western society for people to gain weight with increasing age more so 

for men than women (65). We found that this tendency also applied to our respondents 

(Paper I). The drug addicts’ own explanation for this phenomenon was that the ability 

to survive as a drug addict improves with age, and that those who lack this ability 

probably do not live very long.  

 

The educational level was generally low among the respondents, and all reported 

smoking tobacco, therefore both these factors did probably not act as confounders in 

this study.  
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5.1.6 Presentation 

The overall focus on statistical significance in the presentation of the results in this 

study, (as in scientific presentations in general), may weakening the validity of the 

study, as results not reaching statistical significance also may be relevant in the drug 

addicts rapidly changing life. Besides, significance depends on the size of the sample, 

and may be difficult to reproduce (61).   

 

Summing up 

The results from this cross-sectional study do not have external validity due to the 

strategic sample. The strength of the study is that the dietary, anthropometric and 

biochemical data were collected at the same time. The findings may act as basis for 

generating hypothesis, comparison to other studies, and inspiration for future studies 

of similar populations involving illicit drug addicts.  

 

5.2 Discussion of results  
The tables of results presented in this chapter are new, and have been created especially 

for this document, to expand upon the perspectives presented in the four papers. 
 

Both food and drugs influence the body’s hormonal and metabolic responses, and drug 

abuse is also known to interact with food intake (71, 72). In the absence of a control 

group, the present discussion is based on references for clinically healthy subjects (73) 

and nutritional recommendations for the general Norwegian population (74).  

During the data collection, the drug addicts often spontaneously commented on and 

were concerned about their nutritional status. One male respondent exclaimed: 

“Actually, I am eating decent amounts of food, but it seems as though it passes straight 

through me and little is utilized.”  Nevertheless, this discussion covers dietary habits 

and nutritional status, with a particular focus on food accessibility and  

intake, as well as indicators of malnutrition.  

 

5.2.1 Access to food and demographics 

The subjective feeling of not obtaining enough food is considered a severe 

manifestation of food insecurity, and is usually reported among poor populations in 

developing countries (75).  
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Table 5.1 Access to food, drug habits and demographic factors.* 
 

* Median (P25, P75) if no n % is given. 

We found no differences between those reporting limited access to food and those 

being content with their food supply in terms of gender, age, number of years injecting 

drugs, and educational completion. However, regular use of heroin and Rohypnol, 

drug injection, dealing drugs as a source of income and staying in hospices/night-

homes in the past month probably had a negative impact on access to food. Smoking 

hashish/cannabis, receiving disability pension, recently participating in treatment or 

rehabilitation programs and staying with family/friends were positive factors for food 

accessibility (Table 5.1).  

 Limited access 
to food 
N=124 

Content with 
access to food 

N=69 

P-value 

Gender Male/Female n % 65/35 60/42 0.311 
Age  years  35 (30, 40) 36 (30.5, 42) 0.179 
Injecting drugs  years 13 (7, 20) 12 (3, 19) 0.234 
Educational level    
- None completed n % 11 8  

 
0.071 

- Primary and secondary school n % 59 74 
- Upper secondary school n % 28 18 
- College/university n % 2 - 
- Number of years in school 11.0 (9, 12) 10.5 (9, 12) 0.777 
Regular drug use    
- Heroin n % 86 71 0.011 
- Rohypnol n % 73 62 0.018 
- Benzodiazepines n % 27 33 0.388 
- Amphetamine n % 44 52 0.250 
- Hashish/cannabis n % 41 59 0.012 
- Drug injection n % 91 80 0.025 
Source of income    
- Social security benefits n % 64 30 0.073 
- Disability pension n % 20 30 0.049 
- Rehabilitations benefits n % 4 7 0.195 
- Family/friends n %  5 7 0.038 
- Begging n % 7 4 0.390 
- Break-in/burglary n % 26 12 0.270 
- Prostitution n % 16 13 0.146 
- Drug dealing n % 27 12 0.009 
Type of housing    
- Own home n % 30 25 0.575 
- Hospice, night-shelter etc n % 57 38 0.026 
- Rehab/treatment n % 9 23 0.006 
- Acute ward n % 2 3 0.841 
- Friends and family n % 11 22 0.052 
- Sleeping rough n % 8 10 0.625 
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Usually, food security increases with higher levels of education (76). We found that 

the majority of the respondents had completed lower secondary school, but not upper 

secondary school or any higher education (Paper I). This relatively uniform, low level 

of education compared to the general Norwegian population may explain why 

education did not influence access to food. Similar results was seen in a cross-sectional 

Canadian study of injection drug users, where educational level was not related to food 

security (15).   

 

5.2.1.1 Limited access to food and demographics  

The majority of the respondents reported limited access to food. Heroin and Rohypnol 

were most prevalently used, and poly drug use may potentiate the harmful and 

dangerous effects from drugs (49). In the Canadian study mentioned above it was 

found that money spent on drugs, influenced food insecurity, as did injecting drugs 

(15). Generally, more money spent on drugs probably means less money 

spent on food, at least in the low-income groups low-income groups (20).  

  

Drug dealing decreased access to food. This kind of activity usually carries high risks, 

like insecurity related to delivery and distribution, and failure to safety creditors may 

be a life-threatening situation (45). This might have had an impact on the food supply 

for those pushing drugs.  

 

No food enjoyment was reporting by 54 percent of the men using heroin regularly, 

compared to 19 percent of the men who used other drugs, p=0.005 (Paper IV). It is 

known that heroin use is associated with lower interest in food (77). Motivation is 

closely linked to expected rewards (10), and seeking food is probably displaced by the 

hunt for drugs due to the higher expected rewards from drug use.   

 

In the study from Vancouver, Canada, 64.7 percent of injection drug users (IDUs) 

reported hunger due to inability to afford food (15). This finding is entirely consistent 

with the situation in Norway, and shows that food insecurity is common even in 

affluent countries/societies. The situation in a potentially relevant Puerto Rican study 

is not quite comparable maybe due to the study’s exclusive focus on women in low-

income households (20).  
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Most of the drug addicts in our study were homeless, and those who stayed in hospices 

and night shelters reported more limited access to food, telling us that servings of more 

than one daily meal, if any, in the lodgings were rare. Abscess infections were more 

prevalent among those who stayed in hospices than among residents of other types of 

housing, may be due to higher food insecurity. Food insecurity was also found to be 

associated with unstable housing in the Canadian study (15).  

 

5.2.1.2 Contentment with access to food and demographics 

In our study smoking hashish/cannabis related with food supply contentment. Other 

have documented that hashish/cannabis improves appetite (78) and that use of this 

drug probably functioned as a food reminder to the users. According to David Nutt  it 

is better in health terms to consume hashish/cannabis rather than heavier drugs like 

heroin and cocaine, as it is less addictive and less harmful to body and mind, and the 

risk of overdose death is negligible (79).  

 

The receipt of a disability pension and money from family and friends improved access 

to food (Table 5.1). Disability pensions are usually significantly larger than social 

security benefits. The stability of this financial support was probably an essential 

factor, and during data collection we registered that addicts looked forward to spend 

their disability pension on food. Beer was among the food suggested as being healthy.  

Respondents who had recently undergone drug-related rehabilitation and/or received 

treatment implying regular meals, and/or who stayed with friends and family, reported 

better access to food. Other have found resembling results investigating heroin users 

(80). The Canadian study concluded that IDUs may benefit from improved access to 

drug treatment services that also improve food security (15).  

 

Several respondents told us spontaneously that they considered food service centers 

opening hours not to be adapted to the drug addicts’ circadian rhythms, which often 

involve night “work”. One solution was to take drugs to ease hunger, because hunting 

for food would probably be unsuccessful. Irregular meal patterns may influence 

motivation and emotions, and thus increase focus on drugs rather than food (81).  
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5.2.2 Access to food and nutritional parameters 

Limited access to food related with underweight (BMI<18.5), low food intake 

(PALei 1.2), hyper-homo-cysteinemia (HHCY) and total cholesterol (T-cholesterol) 

below reference value.  Contentment with access to food was related to more cooking 

activity, more eating events, higher intake of fruit and cereals per 10 MJ, higher dietary 

density of protein (E %), and higher BMI values (Table 5.2). 

 

Table 5.2 Access to food relative to dietary, anthropometric and biochemical 
parameters, and infections.* 

 Limited access to 
food 

N=101 – 123 

Content with 
access to food 

N=48 - 69 

P-value 

Preparing warm meals 
times/month  

2 (0, 10) 4 (0, 12) 0.006 

Number of eating events  2 (1, 3) 3 (2, 4) <0.001 
Buying most of the food 
themselves n % 

46 54 0.711 

Special preference for sweet 
food items n % 

65 58 0.438 

Fruit g/10MJ 0 (0, 61) 28 (0, 337) 0.013 
Cereals g/10MJ 101 (0, 224) 152 (65, 288) 0.017 
Vegetables g/10MJ 0 (0, 60) 0 (0. 80) 0.334 
Fish g /10MJ 0 (0,0) 0 (0, 13.4) <0.001 
Added sugar E % 26 (15, 40) 24 (12, 35) 0.530 
Protein E % 9.8 (6.4, 14.0) 12.7 (9.0, 14.4) 0.047 
Fat E % 27 (17, 36) 30 (18, 37) 0.290 
Carbohydrates E % 57 (49, 70) 58 (47, 70) 0.643 
BMI kg/m2 20.0 (19.3, 23.7) 22.3 (20.7, 24.8) 0.010 
BMI<18.5 kg/m2  n % 16 6 0.050 
MUAC cm 26.0 (23.5, 28.5) 26.0 (24.0, 28.5) 0.050 
MUAC < ref n % 24 15 0.246 
PALei  1.2  n % † 60 39 0.016 
HHCY n % ‡ 56 43 0.033 
T-cholesterol < ref  n %  45 27 0.019 
Abscess infections  n % 29 18 0.097 
Hepatitis C/AntiHCV n % 85 84 0.786 

*Presented as median values (P25, P75) if not n % is given.    
†Physical activity level (PALei) (energy intake/basal metabolic rate) illustrate the range of       
energy intakes; PALei 1.2 corresponding to low energy intake/ bed rest (Paper II).  
‡ Hyperhomocysteiemia (P-tHCY>15 mol/l (Paper III). 
 Ref T-cholesterol: M<3.6, F<3.9 mmol/l. 
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5.2.2.1 Limited access to food and nutritional parameters 

Studies from abroad have reported generally low intakes of fruit, vegetables and 

proteins by illicit drug users (21, 77) probably as a result of irregular living conditions. 

This was also a general problem in our study, most widespread to those reporting 

limited access to food, among whom 60 percent had low energy intake corresponding 

to bed rest (PALei 1.2) (Table 5.2). Other studies have confirmed increasing 

concentrations of homocysteine to be associated with decreasing intakes of folic acid 

through fruit, vegetables and cereals, and intake of protein (82-84). More prevalent 

HHCY (P-tHCY>15 mol/l) among those that reported limited access to food in our 

study, support lower intakes of fruit, vegetables, cereals and protein.  

 

5.2.2.2 Contentment with access to food and nutritional parameters  

Approximately 40 percent of the respondents never prepared a hot meal despite access 

to facilities for both food storage (>85%) and cooking (>80%) (Paper I). Cooking and 

grocery shopping are practical skills that one may have learned - or not. According to 

Johansen A.B. et al (2012) drug addicts could also benefit from skills development, 

which can give them a more life-sustainable identity (85). Improved cooking skills 

would probably increase access to food, and can also provide a practical repertoire of 

recipes. In this way addicts may choose a diet with a relatively high amount of fruit, 

cereals, fish and protein. Preparing tasty food that can be enjoyed by others may help 

a drug addict to make acquaintances for reasons other than dealing drugs (86), thus 

potentially improving his or her social life (87), another important motivational factor 

in recovering from drug addiction.  

 

5.2.3 Dietary intake 

Food choice was generally monotonous, and less than 30 percent of the respondents 

had eaten vegetables, fruit or fish during the previous 24 hours. Food items that were 

easy to chew and had a high content of added sugar were the major dietary elements 

(Paper II). The drug addicts who had abscess infections or used heroin regularly, had 

a higher energy percentage (E %) from added sugar, not different to genders (Papers 

III and IV), and accordingly a lower dietary content of fiber and essential nutrients 

(88). Other studies have identified an increased craving for sweet taste among heroin 

addicts (89). Sugar stimulates the endogenous production of endorphins, which 
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declines during regular drug use (9, 90). This may explain the high preference for 

sweet foods.    

 

Table 5.3 The drug addicts’ intakes of nutrients per 10MJ compared with Norkost2. 

 Male 
N=116 

Mean (SD) 

Female 
N=68 

Mean (SD) 

Norkost2 
M/F 

N%<Norkost2* 
M/F 

Fiber g/10MJ 14.0 (9.7) 12.1 (8.3) 24/27 85/98 

Calcium g/10MJ 0.784 (0.544) 0.899 (0.618) 1.0/1.1 68/60 

Iron mg/10MJ  8.3 (5.2) 7.8 (7.8) 11.5/12.2 75/88 

Retinol eq. mg/10MJ 0.552 (0.475) 0.689 (0.625) 1.5/1.9 93/93 

Vitamin D g/10MJ 2.2 (4.1) 2.1 (2.8) 5.3/4.9 93/86 

Thiamine mg/10MJ 1.1 (0.67) 1.0 (0.77) 1.5/1.6 74/90 

Riboflavin mg/10MJ 2.0 (1.56) 2.2 (2.57) 1.9/1.9 61/62 

Vitamin C mg/10MJ 55.3 (2.9) 63.1 (95.4) 115/152 84/86 

* N%<Norkost 2 means percentage of drug addicts with intakes below Norkost 2. 

 

Assuming that these snapshots (one 24-hour recall) of nutrient intakes portraits the true 

intake in a reasonable way, the drug addicts interviewed in Oslo seem to have a poor 

dietary intake resembling that of drug addicts’ from other countries (91, 92). The 

respondents’ diet was far from being as nutrient dense as that of the general Norwegian 

population (Table 5.3, (93)). The food they received from food providers was more 

nutrient dense than the food they bought themselves (Paper II). This suggests that 

addicts will benefit from dietary assistance, if the goal is to give them a diet similar to 

that of the Norwegian population in general.   
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5.2.4 Malnutrition  

Malnutrition is usually a composite syndrome of multiple nutrient deficiencies (22). 

Metabolic disturbances, for instance those assessed by B-HbA1c and S-C-peptide, 

may be related to a generally high intake of added sugar and insulin resistance caused 

by the use of opiates and/or chronic infections (11, 94). The interaction of malnutrition 

and metabolic disturbances complicates the diagnostic picture. However, the intake of 

food and food supplements is always a vital factor in malnutrition. No one can survive 

without a supply of food.   

Figures 5.1 and 5.2 illustrate some tendencies in the results from the anthropometric 

measurements and biochemical analyses in this study. Reference values for the normal 

Norwegian population are adapted as cut-off values. The height of the columns in 

Figure 5.1 represents male and female respondents with vitamin concentrations below 

references. Apart from vitamin D, it seems like the female addicts more frequently had 

values below references than the male addicts. Correspondingly Figure 5.2 illustrates 

that for anthropometric and metabolic parameters 3 percent to 41 percent of the drug 

addicts fell below the reference values, while 12 percent to 53 percent had values 

higher than the reference values. Together the figures illustrate that malnutrition and 

metabolic disturbances are more frequent among drug addicts than among the general 

Norwegian population, and that female addicts were probably the most exposed as 

reported in Papers I-IV.  

 

Our findings are supported by several other studies of drug users, which document that 

food insecurity and malnutrition are related, occurring most prevalent among multiple 

drug users (15, 91).  
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Figure 5.1 Vitamin concentrations below references.  

 

 

 
 
 
Figure 5.2 Anthropometric and metabolic parameters deviating from references. 
 

† HbA1c, Triacylglycerol, C-peptide and Homocysteine. 
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5.2.4.1 Dietary habits and nutritional status among female addicts 

There were no reported gender difference regarding access to food, but dietary habits 

and nutritional status indicated that the female addicts were malnourished more 

frequently than the male addicts, a finding that is confirmed in other studies (95). This 

may be explained by poorer dietary intakes, greater harm from drug abuse and a higher 

frequency of infections than among men, indicated in Papers III and IV and in the 

Figures 5.1 and 5.2.         

 

Why are women more exposed to malnutrition than men? In other studies females have 

been reported to be more sensitive to the rewarding effects of drug abuse than males, 

and therefore developing addiction more rapidly and being more vulnerable to 

malnutrition than men. Estrogen is supposed to be the major factor that underlies these 

sex differences (96, 97). The women in our study took higher doses of Rohypnol than 

the men, but there was no difference in the use of heavy drugs (heroin, amphetamine 

etc), although the men used more hashish/cannabis. The fact that the female addicts 

had lower BMI and higher frequency of underweight, may explain some of the gender 

differences, as may the fact that 38 percent of the female drug addicts worked as 

prostitutes, compared to only 2 percent of the men (Paper I). 
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5.3. Conclusion  
The drug addicts in this study suffered from limited access to food, poor dietary intakes 

and widespread malnutrition, and the women were probably most vulnerable. Heavy 

drug abuse and the high frequency of infections probably affected both nutritional 

intakes and needs, and most likely magnified the respondents’ poor nutritional status.  

 
Limited access to food may relate to heavy involvement in drug abuse and drug 

dealing, unstable housing, lower energy intake and underweight. On the other hand, 

those who reported receiving a disability pension, smoking hashish, having recently 

participated in a treatment or rehabilitation programs, receiving more food from 

providers, eating and cooking more frequently and having closer relations with family 

and friends, were more content with their access to food.  

 

A high intake of added sugar, more pronounced among those who reported abscess 

infections and regular use of heroin, has an impact on the intake of essential nutrients. 

Easy-to-chew food items with a high content of added sugar made a major contribution 

to the dietary intake. Further, food choices were monotonous, and the addicts’ average 

intakes of vegetables, fruit and fish were very low.  

 

The number of daily eating events was generally low and varied considerably, and 

only 29 percent of the total sample reported a homeostatic energy intake on the day of 

investigation. Few respondents reached the recommended intakes (RI) of essential 

nutrients, due to the poor nutritional quality of their diets, which was below the nutrient 

density of the average Norwegian diet.   

 

Anthropometric and biochemical measurements frequently deviated from the 

reference values for the clinically healthy Norwegian population, indicating that the 

illicit drug addicts in this study suffered from poor health due to severe malnutrition 

and metabolic disturbances.  

 

 

 

 



58 
 

Implications 

It is now accepted that drug addiction is a disease due to the physical changes that 

occur in areas of the brain critical to judgment, decision-making, behavior control and 

learning and memory. This must be kept in mind when intervening for improved 

dietary habits and nutritional status among illicit drug addicts. If the intention is to 

raise the nutritional status to similar levels as that of the general Norwegian population, 

dietary interventions must be tailored to fit the particular needs of the drug addicts. 

Additional to drug related treatment and rehabilitation, improved cooking skills and 

eating habits, preferably together with family and friends, should be facilitated and 

encouraged. This could in addition to improve the nutritional status also serve as a 

natural induced source of feeling of reward.  Stable housing and safe and sufficiently 

sources of income must be made accessible, as may sensory and nutritional acceptable 

diets, all to promote a better health among the illicit drug addicts.   

 

Further investigations 

The high prevalence of mental illness and severe infections are a real threat to the illicit 

drug addicts’ health. Depressions and infections in drug addicts may be linked to food 

insecurity, and probably reinforced by malnutrition and a lack of healthy food (15). 

Depressive symptoms have been associated with a low intake of sea-food and fish (98, 

99), and generally with serum-levels of vitamin D3 below 40 nmol/l (100). Low intake 

of folic acid, especially among males smoking tobacco, may increase susceptibility to 

depression, as tobacco smokers have a higher folic acid requirement (101). Folic acid 

supplementation has been found to improve the effect of anti-depressive medication 

in patients with high levels of homocysteine (102). 

 

Protein-energy malnutrition and deficits of individual nutrients are associated with 

significant impairment of the immune system. Even relatively mild deficits of zinc, 

selenium, iron, vitamins A, C, E and B6 and/or folic acid have clearly negative 

influence on immune responses (22). The effect of supplementation with selected 

essential nutrients to improve recovery from infections should be investigated.  
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Future investigations should explore whether dietary interventions focusing on 

optimization of food accessibility, food enjoyment and intake of energy and essential 

nutrients could reduce harm among those who wish to continue using drugs, or how 

such measures can help those who want to stop the abusing of drugs.   
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Abstract

Objectives: To investigate nutritional status and related living conditions among
drug addicts in Oslo.
Design: A cross-sectional study of nutritional status evaluated by anthropometric
and biochemical measurements; a structured interview concerning education,
living conditions, income source, drug history and sex practice; and biochemical
testing of sexually transmitted infections.
Setting: The present study was conducted between November 2001 and April
2003 in locations where the drug addicts reside in Oslo.
Subjects: A total of 123 male and seventy-two female addicts using drugs by
injections regularly.
Results: We found that 20% of the women were moderately underweight (BMI in
kg/m2) (16?5,BMI, 18?5), 7% were severely underweight (BMI# 16?5) and 3%
of the men were moderately underweight (16?5,BMI, 18?5). BMI was posi-
tively correlated with days institutionalised and number of eating events per day.
Respondents sleeping rough had significantly reduced BMI compared to those in
hostels and shelters. The concentrations of Hb, serum ferritin and albumin sup-
ported a higher prevalence of malnutrition among the women. Hepatitis C was
found in 85%, active hepatitis B in 6% and less than 2% were HIV positive. Also,
84% received public financial support, 38% of the women had prostitution as a
significant income source, while burglary was most prevalent among the men;
20% were pushing drugs.
Conclusion: Malnutrition among the drug addicts varied from 5% to 30%,
independent of drug history, education and income. Moderate and severe
underweight was most prevalent among the women. Being previously institu-
tionalised and having increased number of eating events increased BMI. Sleeping
rough correlated with reduced body weight. Hepatitis C infection was common;
hepatitis B and HIV were rare.

Keywords
Drug addicts

Nutritional status
Living conditions

Number of eating events
Sexually transmitted infections

Drug addicts, defined as persons abusing drugs by injec-

tions(1), live in the periphery of our affluent society, into

which they have only limited access. They constantly stay

in a stressful situation trying to escape from abstinence,

creditors and the police as it is prohibited by the judicial

system to use, store, buy and sell such drugs outside public

regulation in Norway(2). Temporarily they migrate to the

larger cities to be able to get hold of more and cheaper

drugs. It has been reported that 90% of drug addicts

develop a substance-independent mental disorder, mainly

symptoms of anxiety(3), which may explain the high pre-

valence of suicides and overdoses in this population(4).

Searches in ISI Web of Knowledge and Medline data-

bases gave few results on food and nutrition-related living

conditions among drug addicts not participating in any

treatment or rehabilitation programme. This may be due

to lack of interest for this topic in general in the scientific

community, in addition to difficulties in carrying out

such studies. There have, however, been studies focusing

on childhood conditions in the development of drug

abuse(5). The effects of treatment and detoxification

programmes have also been studied(6–9).

Both BMI and albumin are among the parameters

used in assessing nutritional status, and drug addicts
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undergoing detoxification have shown statistically sig-

nificant lower BMI and albumin concentrations compared

with control groups not using such drugs(10).

Sexually transmitted infections (STI) such as hepatitis B

and HIV/AIDS have been associated with illicit drug

abuse and negative health effects, including underweight

and anaemia(11,12).

The objectives of the present study were to investigate

nutritional status and living conditions of drug addicts,

including education, source of income, housing and num-

ber of meals, in addition to drug history and STI. The

addicts were not participating in any drug-related treatment

programme when they underwent this assessment.

Materials and methods

Study design

This is a cross-sectional study of drug addicts who were

called upon at locations such as hospices, shelters, meet-

ing places for drug addicts or directly on the streets. The

recruitment and examination took place at twenty-three

different locations, both at night and at daytime, in the

period from November 2001 to April 2003. Immediately

after consent, each of the 220 respondents was interviewed

before anthropometrical measurements were taken and

blood samples were drawn. Difficulties with blood sam-

pling from twenty-five participants resulted in a final

number of 195 adult respondents. The participants received

snacks such as yoghurt, muffins, chocolate milk and

cigarettes after the interviews and testing were completed.

This study was performed according to the Helsinki

Declaration(13), and approved by the Norwegian Regional

Committee for Medical Ethics. Permission to store per-

sonal data on files was obtained from the Norwegian

Social Science Data Service. Each participant gave his or

her written consent.

Subjects

The 195 respondents were recruited from a population of

drug addicts in Oslo, estimated by The Norwegian Insti-

tute for Alcohol and Drug Research in 2002 to be between

2750 and 3850 persons, of which 25–30% were women.

Thirty-seven per cent of the subjects in the present study

were women. About 16% of the respondents had their

official residency outside Oslo.

All the respondents were adults, that is, older than

18 years of age. Mean age was 36?2 (SD 7?0) years for the

123 men and 34?5 (SD 7?4) years for the 72 women. All

reported tobacco smoking.

Methods

A pre-coded questionnaire was used to obtain informa-

tion about living conditions including number of eating

events (meals and snacks) and drug intake during the last

24 h. Four nutritionists carried out the interviews. One

physician and three biomedical laboratory scientists took

the anthropometric measurements and drew blood sam-

ples. Body height (m) and weight (kg) were measured

by WHO’s standardised methods(14), and were used for

calculation of BMI (kg/m2). Moderate underweight was

defined as 16?5,BMI, 18?5 and severe underweight

corresponded to BMI# 16?5 for both genders(14). Arm

muscle circumference (AMC) was attained by procedures

described by Symreng(15). Low values for AMC in the

age group 20–39 years were AMC# 22 cm for men

and AMC# 18 cm for women(15). Blood samples were

obtained from all respondents according to standardised

methods. Analyses for C-reactive protein (CRP), albumin,

Hb, serum ferritin and antibodies against hepatitis B

(HBsAg and Anti-HBc), C and HIV virus were carried out

at Fürst Medical Laboratories in Oslo according to inter-

national accredited methods. Drug detection in blood was

carried out at the Norwegian Institute of Public Health,

Department of Forensic Toxicology and Drug Abuse.

Statistics

For normally distributed data, parametric tests were

performed, and for non-normally distributed data non-

parametric tests were used. Student’s t-test and Mann–

Whitney U-test analysed differences between groups.

Correlation coefficients were analysed by Pearson’s test

and Spearman’s test. Multiple linear regression analyses

were used to investigate the impact on BMI by the dif-

ferent living conditions. All multiple regression analyses

were adjusted for gender and age in block by entering

variable selection options, and they were also thoroughly

checked for possible violations from the model assump-

tions during analyses. P values# 0?05 were considered

significant. All statistical analyses were performed by SPSS

version 13?00 (SPSS Inc., Chicago, IL, USA).

Results

To test the validity of the respondents’ information about

drug abuse, blood samples were analysed with respect to

the most used substances in the first twenty-five respon-

dents. With regard to the type of drugs reported to be

used in the last 24 h, 98% were detected. This implies

that all respondents were intoxicated (drugged) during

the investigation.

The most frequently used drugs by the respondents

were heroin and rohypnol, usually in combination with

other substances including methadone (Table 1). Mean

age for drug debut was 14?4 (SD 4?2) and 16?1 (SD 6?6)

years for men and women, respectively, and number of

years injecting drugs for the men was 14?9 (SD 9?0) and for

the women 14?1 (SD 8?8).

Table 2 shows some socio-economic variables:

educational level, sources of income and type of housing.

Eight per cent of the men and 12% of the women had not

completed any education. The majority had completed
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lower secondary school, but not upper secondary school

or any higher education. The most frequent source of

income was social security benefits, followed by disability

pension, burglary for men and prostitution for women.

Begging, pawning and returning robbed bankcards to the

bank were reported as supplementary ways of getting

money (not shown).

Forty-six per cent of the men and 41% of the women

respondents had been institutionalised at least 14 days

during the last 12 months. Median days institutionalised

was 54 for the men and 28 for the women. Approximately

80% of these had received treatment against drug

addiction, 50% had been imprisoned, 41% of men and

68% of women had been hospitalised, whereas 10% had

been patients in psychiatric institutions.

The majority of the respondents were homeless, stay-

ing in hospices, lodgings and night shelters, and occa-

sionally they slept rough, i.e. on the street, in parks and

parking houses during the last month. More than 20% of

the respondents had a residence at their own disposal.

While 8% of the men reported use of more than one type

of lodging the last month, the corresponding figure for

the women was 19% (Table 2). Approximately 40% never

prepared a hot meal, in spite of access to facilities for food

storage (.85%) and cooking (.80%).

Men had on average 2?6 (SD 1?4) eating events per day,

while women had 2?7 (SD 1?6). A meal here means

eating and drinking any kind of food including snacks.

However, there was a large variation in the meal pattern

(Fig. 1). Six per cent had not eaten anything the last 24 h,

and this was the same for both genders.

The distribution of BMI (kg/m2) was quite different for

women and men (Fig. 2). Seven per cent of the women

were severely underweight (BMI#16?5), 20% were

moderately underweight (16?5,BMI,18?5) and only one

woman had an AMC measure below 19 cm (low value).

Of the men only 3% were moderately underweight

(16?5,BMI, 18?5) and two men had an AMC measure

below 23 cm (low value). On the other hand, 22% of the
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Table 2 Educational level, sources of income and type of
housing among drug addicts in Oslo (educational distribution for
the general population in parentheses)

Men Women

n % n %

Educational level 117 69
None completed 8 (8) 12 (9)
Primary and lower secondary school 64 (20) 61 (16)
Upper secondary school 21 (36) 22 (33)
College/university 7 (36) 6 (43)

Sources of income 123 72
Social security benefits 56 57
Disability pension 24 24
Rehabilitation benefits 7 3
Family/friends 8 10
Begging 8 3
Break-in/burglary 26 11
Prostitution 2 38
Pushing drugs 23 18

Type of housing last month 123 71
Own home 21 24
Hospice, lodging, night shelter 51 51
Rehabilitation/treatment ward 14 22
Acute ward 2 4
Friends and family 8 21
Sleeping rough 8 10

Table 1 Self-reported drug use during the last 24 h among 195
drug addicts in Oslo

Men (n 123) Women (n 72)
% %

Heroin 72 78
Amphetamine 32 32
Hashish/cannabis 27 14
Rohypnol 52 63
Benzodiazephines 15 22
Methadone1 illegal drugs 8 8
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Fig. 1 Number of eating events during the last 24 h among
drug addicts in Oslo: percentage of women ( , n 72) and men
( , n 123)
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Fig. 2 BMI (kg/m2) among drug addicts in Oslo: percentage of
women ( , n 72) and men ( , n 123)
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women and 14% of the men were overweight/obese

(BMI. 25).

BMI was positively correlated with age (P, 0?01), and

men had significantly higher BMI than women (P, 0?05).

When adjusted for age and sex, BMI was positively

correlated with days institutionalised (r5 0?30, P, 0?01)

and number of eating events per day (r5 0?26, P, 0?01).

In the multivariate model, 16% of the variance was

explained by these variables (Table 3). Those who slept

rough during the previous month had a significantly

lower BMI compared with those in hostels and own

lodging (P, 0?01). Drug abuse and drug history did not

influence the drug addicts’ body weight.

Twenty-five per cent of the male addicts and 63% of

the females reported being sexually active with partners.

Two per cent of the males and 38% of the females were

prostitutes. Among the men 5% used condoms, whereas

33% of the women did. All had access to condoms for

free. Six per cent of the male addicts had an acute or

chronic hepatitis B infection, 2% were HIV positive. None

of the females had hepatitis B or were HIV positive. All

had access to injection material for free.

Hepatitis C infection was present in about 85%.

Serum albumin concentration was lower for respondents

infected with hepatitis C virus for both genders

(P, 0?01). Respondents with methadone abuse had a

lower albumin concentration compared with the rest of

the respondents (P, 0?05) (data not shown).

Fifty per cent of the women had CRP values higher

than the reference (.10mg/l), as did 43% of the men.

After excluding those with CRP values above the refer-

ence value, the values for Hb, serum ferritin and albumin

are shown in Table 4. Twelve per cent of the men and

26% of the women had Hb concentrations below the

normal range (reference 12?5–16?5 g/100ml for males and

11?5–15?5 g/100ml for females). Serum ferritin con-

centration below the reference value (20–300mg/l for

males and 15–200mg/l for females) was found in 5% of

the men and 19% of the women. Twelve per cent of the

men and 30% of the women had albumin values below

normal (40–51 g/l).

Discussion

The present study has posed many different challenges.

We experienced difficulties at different administrative

levels in the public aid system. We also learned that

making appointments with the drug addicts in advance

was useless. Therefore, the examination of the respon-

dents had to take place immediately after inclusion.

Hence, it was not possible to obtain a representative

sample from the population of the drug addicts, and the

selection was both opportunistic and strategic. This has to

be kept in mind when interpreting the results.

An important issue in this study concerns the reliability

of the responses to the questionnaire, since the respon-

dents were under the influence of drugs. We had the
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Table 4 Anthropometric measurements and selected blood parameters in drug addicts in Oslo

Males Females

n Mean or median SD or min–max n Mean or median SD or min–max

Height (cm) 122 179 6?4 70 167 6?5
Weight (kg) 122 71?8 10?4 70 60?5 13?1
BMI (kg/m2) 122 22?4 2?7 70 21?7 4?4
AMC (cm) 84 27?3 2?6 46 24?7 13?9
CRP (mg/l) 110 60
Mean (SD) 16 20 24 39
Median (min–max) 9 2–166 11 2–217
CRP. 9mg/l (%) 43 50

Hb (g/100ml) 57 27
Mean (SD) 13?6 1?2 12?1 1?6
Median (min–max) 13?5 10?3–17?6 12?2 7?9–14?9
Hb ,normal (%) 12 26

SF (mg/l) 57 27
Mean (SD) 72?1 49?0 34.0 22?0
Median (min–max) 52 13–281 26 9–89
SF,normal (%) 5 19

Albumin (g/l) 57 27
Mean (SD) 43?0 5?1 41 3?0
Median (min–max) 44 14–49 41 35–47
Albumin,normal (%) 12 30

AMC, arm-muscle circumference; CRP, C-reactive protein; SF, serum ferritin.

Table 3 BMI as a function of age, gender, number of days in
institution and number of eating events in 187 drug addicts living in
Oslo (r25 0?16, P,0?001)

Explanatory variables b 95% CI P

Age (years) 0?086 0?03, 0?142 0?003
Sex 20?962 21?85, 20?07 0?034
Number of days in institution 0?009 0?005, 0?014 ,0?001
Number of eating events 0?388 0?09, 0?69 0?012

Beta values are unstandardised coefficients.
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opportunity to check their ability to remember what kinds

of substances they had used the last 24h, since we also

conducted blood analyses of the drugs. There was a match

of 98% between their responses and the blood analyses.

Thus, there is no reason to doubt the reliability of this

information. Drug abuse reported earlier among Norwe-

gian addicts, where 20% were younger than 18 years of

age, corresponded with our results concerning the use

of heroin and benzodiazephines(16). However, the use of

cannabis and amphetamine was more prevalent among

those younger than 18 years of age. The drug intake among

our respondents was much like the abuse pattern for the

rest of the addict population older than 18 years(16).

The type of drugs used did not seem to have an influ-

ence on the drug addicts’ body weight in the present study.

Other studies have revealed an association between low

BMI and ‘speed’ (cocaine and amphetamine), either alone

or mixed with narcotics (opiates, for instance heroin), but

not for opiates alone(17). Our respondents mostly mixed

different kinds of drugs, which probably masked the

weight-changing effects. On the other hand, it is likely

that the drugs affected Hb concentrations, of which

12–26% were under the reference value. Other studies

have revealed such a connection(18), showing that use of

heroin in itself is associated with lowered iron status. In the

present study we found no impact of drug history (age of

drug debut and number of years of drug abuse) on the

nutritional status. The respondents’ nutritional status

measured by BMI improved with age, probably due to

experience in how to survive as a drug addict.

BMI was on average lower among our respondents than

in the general population(19). Thirty per cent of the male

addicts and 39% of the women had a BMI below 80% of

the mean values for the general population of the same age

group(19). A study from Spain indicated that approximately

30% of drug addicts under treatment or detoxification

weighed less than 80% of the mean weight for the general

population(20). Thus it is likely to be presumed that drug

addiction in itself implies weight loss.

Underweight was nine times more frequent among our

female respondents than the males. These gender differ-

ences could be due to bias in the recruitment, since this

study could not be randomised. However, it is likely that

the higher percentage of underweight among the women

is due to the fact that more men had been institutionalised

for longer periods (median days 54 for men and 28

for women). Being institutionalised during the last

12 months, including being in prison, had a significant

positive influence on BMI. Another study, which focused

on weight changes during recovery from drug abuse,

verifies similar weight gain(21). Without these institutional

brakes, the drug addicts would probably have been even

more undernourished.

The blood analysis of nutrient parameters supported

the findings from the anthropometric measurements

concerning a higher prevalence of malnutrition among

female than male drug addicts. This coherence strength-

ens the validity of the data. Concentrations below refer-

ence values were twice as frequent among the females

concerning Hb, four times regarding serum ferritin and

more than double for albumin.

Korolenko et al.(22) found reduced albumin con-

centrations in all groups of drug addicts with drug

addictive disorders (caused by crude home-made opiates)

as a result of modified acute-phase reactions. We found

increased CRP values among 43% of the male addicts and

50% of the women. Wilczek et al.(18) found a frequency

of increased CRP values among 25% of opiate abusers.

The elevated CRP concentrations in our study may be

caused by hepatitis, crude opiates and other factors

associated with lack of sufficient hygiene of injections.

Even though most of the respondents had access to

facilities for food storage and cooking, many of them

(40%) never prepared hot meals. On average, they had

half the number of eating events (meals and snacks) a day

(2?7 for women and 2?6 for men) compared with the

results from a nationwide study (corresponding to 5?5

and 5?4 meals)(23). Only 10% of the drug addicts had five

or more eating events a day. The low number of eating

events was important for their nutritional status, as shown

in the multivariate analysis. Sleeping rough contributed to

a deteriorated nutritional status and may be both a reason

for and a consequence of sickness and exhaustion, due to

lack of food and other basic needs, such as warming

clothes and a proper place to sleep. Freezing and lack of

sleep may contribute to drop in body weight. This

assumption is supported by studies of homeless alcohol

addicts in Paris(24). No other connections between hous-

ing and nutritional status were seen, probably due to the

generally poor housing.

Educational level was remarkably lower among the

drug addicts than in the general population(25). Comple-

tion rates at primary and secondary levels were almost the

same for both genders. Concerning graduation from

college or university, the gap between the general

population and drug addicts was larger for the women

(6% compared with 43%), even though there was a

considerable gap also for the men (7% compared with

36%). No influence between educational level and

nutritional status was seen, probably due to a small

variation in educational level in the sample of this study.

Source of income was predominantly public financial

support, which amounts to about 20% of an average

Norwegian income(26). There was no difference between

the genders, in contrast to the general population, where

women more often received such financial support(26).

Most of the addicts had several additional sources of

income. We found no correlation between receiving public

financial support and nutritional status in the present

study, which indicates that the respondents obtained sig-

nificant amounts of money from other sources, and/or got

hold of food in other ways than purchasing with money.
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Even though the present study has pointed out sub-

stantial malnutrition and other health-related hazards,

these states may have been underestimated due to

methodological and practical difficulties during sampling

and data collection. However, the findings may reflect

that the drug addicts who participated were still up and

about, and not subject to any treatment. This may imply

that their reduced nutritional status and failing health

not yet had touched rock bottom.

Conclusion

The drug addicts in the present study lived stressful lives,

and were afflicted with health hazards such as malnutri-

tion and chronic infections. This exposure was indepen-

dent of drug history, education and income. Hepatitis C

infection was common; hepatitis B and HIV were rare.

Being previously institutionalised and having increased

number of eating events increased BMI. Generally the

housing was poor, and sleeping rough influenced nutri-

tional status negatively.

The lives of the drug addicts probably resemble a roller

coaster, switching from hectic periods of drug abuse at

street level to calmer phases of treatment, rehabilitation

and imprisonment, implying regular meals. This may cause

rapid variations in nutritional status. In our study we met

the addicts outside institutions, on varying levels on their

way down the big dipper. Further studies that intend to

investigate what drug addicts’ changing nutritional status

really implies should take into account this switchback

effect, as a challenge towards a more precise estimation of

the nutritional status among drug addicts.
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Poor dietary habits among drug addicts represent health hazards. However, very few studies have focused on dietary intake as an independent

health risk factor in relation to this group. The objective of the present study was to examine the dietary habits of drug addicts living on the fringes

of an affluent society. The study focused on food access, food preferences, intake of energy and nutrients, and related nutrient blood concen-

trations. The respondent group consisted of 123 male and seventy-two female drug addicts, who participated in a cross-sectional study that

included a 24 h dietary recall, blood samples, anthropometrical measurements and a semi-structured interview concerning food access and prefer-

ences. Daily energy intake varied from 0 to 37MJ. Food received from charitable sources and friends/family had a higher nutrient density than

food bought by the respondents. Added sugar accounted for 30% of the energy intake, which was mirrored in biomarkers. Sugar and sugar-swee-

tened food items were preferred by 61% of the respondents. Of the respondents, 32 % had a TAG concentration above the reference values, while

35% had a cholesterol concentration beneath the reference values. An elevated serum Cu concentration indicated inflammation among the respon-

dents. Further research on problems related to the diets of drug addicts should focus on dietary habits and aim to uncover connections that may

reinforce inebriation and addiction.

Nutritional status: Drug addicts: Illegal drugs: Nutrient intake: Food intake: Diet

There is a general opinion that drug addicts’ poor health is
primarily caused by the use of illegal drugs. Inadequate food
and nutrient intake have not attracted the same scientific
attention, although dietary habits are generally accepted as
important predictors of the health and nutritional status of a
population(1).

It has previously been pointed out that addicts’ lives are
unstable, alternating between periods of hectic drug abuse
and calmer rehabilitation(2). Most studies dealing with food
habits and nutritional status in relation to addiction have
focused primarily on alcoholics(3). Drug addicts have not
received the same scientific attention, although nutritional
status has been assessed, for example, during detoxification
and rehabilitation. Such studies have revealed poor protein
and vitamin status(4–7). Malnutrition has also been described
during autopsies of drug addicts(8). However, these cases
represent end-stage situations, and probably do not reflect
the circumstances of the living population of drug addicts.
Drug addicts’ acquired preference for sweet food items has

attracted scientific attention, as have the neural similarities
between the responses to eating and abusing drugs(9,10).
Searches of the ISI Web of Knowledge and the Cochrane

and Medline databases produced few results relating to
dietary intake and related health conditions among drug
addicts who do not participate in any treatment or rehabili-
tation programme. The present investigation recruited
participating addicts on the streets, at night shelters and at
meeting places. An underlying assumption is that drug
addicts’ personal preferences and food choices are most
genuinely expressed in their day-to-day actions.
The objectives of the present study were to investigate

access to food, dietary intake during the previous 24 h, and
to assess nutritional status among the drug addicts by blood
analyses of TAG, lipoproteins and selected nutrients in
relation to reference values.

Materials and methods

Study design

The study was a cross-sectional comprehensive study that
included interviews using a pre-coded questionnaire, one
24 h dietary recall, clinical examination, anthropometrical
measurements and blood sampling. The interviews were

*Corresponding author: M. Sæland, fax þ47 64849002, email mone.seland@hiak.no

Abbreviations: E%, energy percentage; HbA1c, glycosylated Hb; PALei, physical activity level; RI, recommended intake.
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carried out in the period from November 2001 to April 2003.
After completion of the medical examination and interviews
and collection of blood samples, the participants were offered
a snack consisting of yoghurt, muffins and chocolate milk, as
well as cigarettes.
The study was carried out in accordance with the Helsinki

Declaration (WMA 2002), and was approved by the Norwe-
gian Regional Committee for Medical Ethics. Permission to
store personal data on files was obtained from the Norwegian
Social Science Data Service. Each participant gave his/her
written consent.

Subjects

Drug addicts were contacted at hospices, lodgings, night
shelters, meeting places and directly on the streets in Oslo
(the capital of Norway). Recruitment and examination took
place at twenty-three different locations, both at night
and in daytime. A total of 220 respondents were recruited.
The interview, anthropometrical measurement, medical
examination and blood sampling were carried out immediately
after a participant agreed to participate. The number of partici-
pants was reduced to 195 adult respondents (123 males and
seventy-two females) because of difficulties experienced in
collecting blood samples due to damaged veins (caused by
regular injections and long-term insufficient hygiene). These
dropouts may have influenced the results, but all the partici-
pants were intoxicated and heavy users of illegal drugs. Of
the participants, 16% reported living outside Oslo. Women
accounted for 37% of the total sample. The addicts were
not participating in any drug-related treatment programme at
the time of this assessment.
The respondents were all above 18 years of age. The mean

age of the 123 males was 36·2 (SD 7·0) years. For the seventy-
two females, it was 34·5 (SD 7·4) years. Initial drug use
had started at the mean ages of 14·4 (SD 4·2) years (males)
and 16·1 (SD 6·6) years (females). The males had used
injections for a mean period of 14·9 (SD 9·0) years, and the
females for 14·1 (SD 8·8) years. All of the subjects reported
smoking tobacco.

Methods

Four nutritionists conducted the interview using a pre-coded
questionnaire to obtain information about living conditions
and the preference for sweet food items. A dietary recall,
where the respondents were asked what they had eaten
during the previous 24 h, was carried out. The respondents
were further asked if the food was obtained from private or
public contributors, or bought independently. The timing
of food intake (data not included in the results) and use of
food supplements were also registered. Models of glasses,
cups and plates of different sizes were used to quantify the
portion sizes, in addition to pictures of the dishes most com-
monly served at places where drug addicts are offered food.
Nutrient intake was calculated using the Norwegian
Food Composition Table(11) and FoodCalc software(12).
Added sugar was calculated as sucrose present in jam, soft
drinks, cakes, ice cream, and chocolate as well as sugar
added to coffee and tea or sprinkled on cereals. To ensure

homogeneity in the data collection, inter-correlation
analyses were performed on the interviewers.

Validation

To test the validity of respondents’ information, the blood
samples were analysed with respect to illegal drugs in the
first twenty-five respondents. Of the illegal drugs reported
by the respondents, 98% were detected in the blood analyses.
This indicated that the respondents were able to give valid
information.
Eighty-three percent of the men and 47% of the women

had a BMI (kg/m2) within the normal BMI range
(18·5 , BMI # 25 kg/m2), 10% of the women and 3% of
the men had a BMI beneath the normal range and 22% of
the females and 14% of the males had a BMI above the
normal range(2). Physical activity level (PALei) (energy
intake/RMR) was calculated to estimate energy intake in
relation to calculated energy requirement, and used to illus-
trate the range in energy intake among the respondents.
RMR was calculated using the WHO expert group standard
equation(13), using measured weight and height at the time
of examination. Calculated PALei values were divided into
four categories corresponding to; no food intake PALei ¼ 0,
bed rest PALei # 1·2, homoeostatic eating 1·2 , PALei
, 2·2 and a positive energy balance PALei $ 2·2(14).

Laboratory analyses

One physician and three biomedical laboratory scientists
collected blood from the drug addicts by venepuncture.
TAG, total cholesterol and HDL-cholesterol were determined
by enzymatic methods on a Modular P analyzer (Roche,
Castle Hill, NSW, Australia).
LDL-cholesterol was calculated using the Friedewald

equation. HbA1c was analysed by means of an immunoturbi-
dimetric assay on a Hitachi 917 analyzer (Roche). Se, Zn and
Cu in serum were measured by means of graphite furnace
atomic absorption spectrometry, on a Solaar M6 instrument
from Thermo Elemental. These analyses were performed at
Fürst Medical Laboratory (Oslo, Norway), and accredited/
certified in accordance with NS-EN ISO/IEC 17 025.
C-peptide levels were determined on an Immulite 2000

(Diagnostic Products Corporation, Los Angeles, CA, USA)
by Oslo University Hospital, Aker Hormone laboratory.
Vitamins A, D and E were all analysed from serum samples
in the same assay to avoid inter-assay variations. Analyses
of fat-soluble vitamins were carried out by AS Vitas (Oslo,
Norway; www.vitas.no), performed using an HP 1100 liquid
chromatograph (Agilent Technologies, Palo Alta, CA, USA).
Thiamine diphosphate (vitamin B1)

(15) in blood was deter-
mined by HPLC, and ascorbic acid (vitamin C) in serum
with a photometric assay method was used for the assay(16)

at Oslo University Hospital, Aker Nutritional Laboratory.

Statistics

Food group intake is presented as means and standard devi-
ations including only those who had an intake of that food
group at the day of investigation. Nutrient intake was
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evaluated by reference to the Nordic Nutrition
Recommendation and the recommended intake (RI)(17). Para-
metric tests were performed for normally distributed data,
while non-parametric tests were used for non-normally
distributed data. Student’s t tests and Mann–Whitney
U tests analysed the differences between groups. Correlation
coefficients were analysed using Pearson’s test and Spear-
man’s tests. P values#0·05 were considered significant. All
the statistical analyses were performed using SPSS, version
14.00 (SPSS, Inc., Chicago, IL, USA).

Results

Limited access to food was reported by 64% of the drug
addicts, mainly due to a lack of money. In response to the
question of how they obtained food, 68% stated that they
bought most of the food themselves, while 32% named
family/friends and public/private charitable organisations as
the providers of most of the food. Eleven percent also
admitted theft from grocery stores, and 4% had collected
food from garbage bins. A special preference for sweet food
items was reported by 61% of the respondents.
Most meals eaten during the previous 24 h consisted of

sandwiches and snacks, which accounted for 60% of energy
intake. Males had dinner more frequently than females,
while females had more snack meals.
Except for sugar-sweetened soft drinks and bread/cereals,

no food group was consumed by more than 50% of the
respondents (Table 1). Less than 30% of the respondents
had consumed vegetables, fruit or fish during the previous
24 h. In general, there was little variation in the addicts’
food choices, with a common preference for food items con-
taining added sugar which were easy to chew.
Five percent of the male addicts and 6% of the females

reported no food intake in the last 24 h corresponding to
PALei ¼ 0 (Fig. 1). Forty-seven percent of the males and

62% of the females fell into the category PALei # 1·2. The
category 1·2 , PALei , 2·2 covered 38% of the male addicts
and 20% of the females, while 10% of the males and 12% of
the females fell into the category PALei $ 2·2. The respon-
dents who reported limited access to food had a lower
PALei than those who reported being satisfied (P¼0·050 for
women and P¼0·052 for men). There was no correlation
between BMI and PALei.
Mean for energy intake for the male drug addicts was

9·2 (SD 5·6)MJ, while the females’ intake corresponded to
6·8 (SD 5·3)MJ among those who reported food intake in
the last 24 h. Minimum and maximum energy intake on the
day of investigation varied from 0 to 37·0MJ for men and
from 0 to 29·4MJ for women. The energy percentage (E%)
distribution between the macronutrients and alcohol is
shown in Table 2. Protein contributed with 11 E% in total,
with 3 E% from milk and milk desserts in both sexes. For
the male addicts, meat and meat products contributed with
3 E%, and 1·3 E% for the females, while protein from cereals
gave 2 and 1E% for men and women, respectively. Protein
from sweet cakes and sweet yeast rolls added 1E% to the
females’ diet. No correlation was found between protein
intake and serum albumin concentrations. Alcohol intake
was 9·9 (SD 37·1) and 2·6 (SD 12·3) g for men and women,
respectively, corresponding to 2 (SD 12) E% of the total
energy intake (Table 2).
Fat accounted for 27 (SD 13) E% and polyunsaturated fat

accounted for 4 (SD 7) E% for the whole sample. Total carbo-
hydrates accounted for 60 (SD 17) E% and added sugar
provided 30 (23) E% (Table 2) with a maximum amount
of 850 g. The fibre content of the diet was 1·3 (SD 0·9) g/MJ.

The intakes of vitamins and minerals were below the RI,
and only 20% of the respondents reached the RI levels for

Table 1. Number of respondents reporting intake of food items from the
different food groups during the previous 24 h

(Mean values and standard deviations, n 184)

Food groups n % Mean (g) SD

Sugar-sweetened soft drinks 119 65 793 662
Bread/cereals 115 63 187 167
Milk 90 49 500 500
Meat and meat products 84 46 220 218
Butter/margarine 77 42 35 44
Ice cream and milk desserts 62 34 263 222
Cookies 56 30 153 107
Sweets 55 30 95 84
Coffee 48 26 430 329
Vegetables 43 23 133 124
Fruit 37 20 315 365
Sweet spreads 36 20 56 58
Cheese 35 19 46 37
Yoghurt 30 16 241 123
Fish and fish products 27 15 93 72
Potatoes 22 12 187 118
Juice 22 12 574 437
Eggs 15 8 104 64
Snacks 5 3 164 128
Artificially sweetened soft drinks 5 3 590 230

60·0%

40·0%

20·0%

0·0%
PALei = 0 PALei  1·2 PALei > 1·2

and PALei < 2·2
PALei  2·2

Fig. 1. Proportion of drug addicts by physical activity level (PALei) categories

(nMale 123, nFemale 72). EI, energy intake. PALei ¼ 0 (corresponding to no

food intake in the previous 24 h), PALei # 1·2 (corresponding to bed rest),

1·2 , PALei , 2·2 (corresponding to homoeostatic eating) and PALe $ 2·2

(corresponding to consumption of more energy than expended during the

previous 24 h). , Male; , female.
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thiamin, ascorbic acid, Mg and Fe; correspondingly 30% for
riboflavin, niacin, Ca, Zn and Cu. Hardly any respondent
reached the RI for vitamin D (Table 3). Only three
respondents reported intake of a dietary supplement during
the previous 24 h (data not included in the results). Food
from charitable sources and friends was more nutrient dense
and had a higher concentration of vitamin D, Se, Fe, vitamin
A, thiamin, niacin, ascorbic acid and Zn than food bought by
the respondents (P,0·05). Drug addicts who reported limited
access to food had lower intakes of thiamin, niacin and Mg
(P¼0·05 l) than those who were content with their food
intake. In addition, the males who reported not having
enough to eat also had lower intakes of the vitamins A, D
and E, riboflavin, K and Se (P¼0·05 for all).
There were no significant differences between the sexes in

relation to blood parameter concentrations, apart from
glycosylated Hb (HbA1c), vitamin A, Se and Cu (Table 4).
The mean concentrations of TAG, HbA1c and C-peptides
fell into the normal range. More than 20% of the respondents

had TAG concentrations above the upper reference values,
with maximum values of 3·43 and 3·16mmol/l for males
and females, respectively. For the participants, 35% had
total cholesterol concentrations below reference values; corre-
spondingly, 12% HDL and 17% LDL concentrations were
below the lower reference value; no concentration was
above the upper reference value. The concentrations of
HbA1c were above the reference value for 12% of the
males and 20% of the females. For C-peptide concentrations,
32% of the male and 34% of the female respondents
exceeded the upper reference value. The maximum concen-
trations of HbA1c were 11·7 and 12·0% for males and
females, respectively, and for C-peptide, the maximum con-
centrations were 5·275 and 2·475 pmol/l, respectively. Of the
respondents, 70% did not reach the lower reference value
for 25-hydroxy-vitamin D3. For vitamin A, none had a con-
centration beneath the reference value. The females had a
sub-reference value of vitamin E concentration three times
more often than the males. Se concentrations were within
reference values for 91% of the male and 84% of the
female addicts; none of the respondents had a concentration
above the reference values. Zn concentrations were within
reference values for 88%, and 7% were below. Concerning
Cu, 35% of the men and 32% of the women had concentrations
above reference values, and none had subnormal values.
The vitamin C blood concentrations of 50% of the respon-

dents fell below the reference value, while 10% of the Se
concentrations fell below the reference values. The males
who reported limited access to food had lower blood concen-
trations of TAG (P¼0·01), vitamin A and total cholesterol
(all P,0·05), which was not the case for the females.

Discussion

More than half of the addicts reported limited access to
food, explained by shortage of money. Energy intake varied
considerably between the respondents, and the food choices

Table 2. Energy percentage distribution from macro-
nutrients and alcohol among drug addicts during the
previous 24 h

(Mean values and standard deviations, n 184 (men
and women together))

Energy
percentage (%)

Nutrients Mean SD

Protein 11 5
Fat 27 13

Saturated fat 12 7
Monounsaturated fat 8 4
Polyunsaturated fat 4 4

Carbohydrates 60 17
Added sugar 30 23

Alcohol 2 12

Table 3. Nutrient intake among drug addicts in Oslo and the percentage below the recommended dietary intake according to the Nor-
dic Nutrition Recommendations (NNR)†

(Median values and 5th (P5)–95th percentiles (P95))

Male
(n 116)

Female
(n 68)

Median P5–P95
Percentage below NNR†

(reference value) Median P5–P95
Percentage below NNR†

(reference value)

Vitamin A (mg) 402* 0–1580 93 (900mg) 218 0–1315 82 (700mg)
Thiamin (mg) 0·8** 0–2·7 72 (1·4mg) 0·5 0–2·5 83 (1·1mg)
Riboflavin (mg) 1·2* 0–5·1 61 (1·7mg) 0·8 0–6·1 64 (1·3mg)
Niacin equivalents (mg) 17·6** 0–50·0 57 (19mg) 8·4 0–44·8 71 (15mg)
Ascorbic acid (mg) 12 0–229 77 (75mg) 10 0–305 76 (75mg)
Vitamin D (mg) 0·7 0–5·7 98 (7·5mg) 0·4 0–4·8 100 (7·5mg)
Vitamin E (mg) 4 0–14 83 (10mg) 3 0–17 85 (8mg)
Ca (mg) 500 0–1950 62 (800mg) 445 0–1790 78 (800mg)
Mg (mg) 230** 0–655 74 (350mg) 150 0–570 79 (280mg)
K (g) 2·3* 0–5·4 82 (3·5 g) 1·6 0–5·2 88 (3·1 g)
Se (mg) 20* 0–73 85 (50mg) 10 0–75 90 (40mg)
Fe (mg) 5·8** 0–22·0 74 (9mg) 3·4 0–17·0 90 (15mg)
Zn (mg) 6·5** 0–18·5 64 (9mg) 3·4 0–20·9 75 (7mg)
Cu (mg) 0·8** 0–2·7 55 (0·9mg) 0·5 0–2·0 75 (0·9mg)

Difference between sexes: *P,0·05 and **P,0·01.
† Equal to recommended dietary intake.
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in general seemed restricted. The respondents, particularly
the female addicts, showed a preference for unhealthy food
items such as sweet snacks and sweet beverages. The nutrient
density was lower for self-selected food than that received
from friends/family and public/private charitable sources.
Moreover, the intakes of vitamins and minerals were below
the RI. The corresponding blood parameters were below,
or in the lower part of the reference value range, supporting
the findings of low food intake and poor food choices.
The challenges faced in carrying out the present study, and

the ability of the respondents to participate, have been dis-
cussed in an earlier paper(2). The estimation of the food
intake had to be based on one single 24 h dietary recall, as it
was impossible to ensure the respondents’ attendance at a
second interview. These limitations have been kept in mind
when interpreting the results.
The 24 h dietary recall supported the assumption that the

drug addicts’ meal patterns were highly influenced by their
general way of living, in which improvisation was the main
strategy in the continuous hunt for drugs. Comparison
with the results of a survey from the Norwegian population
(NORKOST) shows that the drug addicts’ energy intake was
lower than that of the general population by an average of
23%(18). The male addicts’ energy intake was 30% higher
than that of the female addicts. This is consistent with findings
relating to the Norwegian population at large, which have
shown mean male energy intake of 11·5MJ and female
intake of 8·2MJ(18). Forrester et al.(19) found that energy
intake among drug addicts could be linked to homelessness
and sickness. Studies of hospitalised drug addicts without
organic pathology have reported an energy intake of 38%
lower than that found in the present study, explained by
abstinence and nausea(4). Sickness and other kinds of indispo-
sition may cause variations in eating activities. A reduced
supply of essential nutrients over a prolonged period may in
itself contribute to sickness and reduced well-being. However,
investigations have revealed neural similarities between non-
homoeostatic eating, i.e. eating considerably less or more
than needed, and drug abuse(20). Chronic stress, for instance
food restriction, may increase the response to drugs(21).
This may explain to some extent why so many drug addicts

(.50%) in the present study had a low PALie. Such non-
homoeostatic eating patterns may provide an unconscious
reward by increasing the response to the drugs used, but an
equally valid explanation is that addicts prefer an intensified
drug experience at the cost of satiety.
The drug addicts’ total protein intake was approximately

6% lower than the values reported in the NORKOST
study(18). In the study of Forrester et al.(19) of HIV-negative
drug abusers, an observed reduced protein intake was
exchanged with a higher intake of carbohydrate-rich food
which was provided by homeless shelters and soup kitchens.
Investigations of hospitalised drug addicts without organic
pathology have reported a similar mean intake of protein as
found among our respondents(4). Half of the respondents in
the present study had a protein intake below the accepted
maintenance requirement of 0·66 g per kg body weight
per d(22). The insufficient protein intake was, however, a
result of low food intake.
The proportion of energy from fat fell within the

recommended values of 25–35% of total energy intake,
although the absolute amount was low due to low energy
intake(17). The intake of PUFA, however, was lower than the
recommended 5–10%. Low PUFA intake has been linked
to aggressive behaviour among substance abusers(23). In the
present study, 10–20% of the respondents showed serum con-
centrations of total cholesterol, HDL and LDL that were lower
than the reference values, which support the calculated low fat
intake(24). Low serum cholesterol values have also been linked
to an increased risk of relapse during detoxification(23).

The relative carbohydrate intake was 60 (SD 17) E% of the
energy intake, as recommended in the Nordic Nutrition Rec-
ommendation(17). The percentage of energy derived from
added sugar exceeded the maximum recommended amount
by a factor of 3 compared to the recommended maximum of
10%. An excessive intake of sugar by the drug addicts was
also indicated by the findings that more than 20% of the
respondents showed TAG concentrations above the upper
reference value and that more than 10% had an increased
HbA1c saturation. In addition, approximately 30% had
C-peptide concentrations exceeding the reference values.
The drug abuse by itself cannot explain the increased

Table 4. Lipids and selected nutrient concentrations in blood of drug addicts with reference values

(Mean values and standard deviations)

Male Female

n Mean SD Reference values n Mean SD Reference values

TAG (mmol/l) 113 1·37 0·67 ,1·7 66 1·37 0·61 ,1·8
Total cholesterol (mmol/l) 113 4·85 0·90 3·6–7·0 66 4·14 0·88 3·9–8·0
HDL (mmol/l) 112 1·14 0·33 0·8–2·0 63 1·24 0·44 0·8–2·0
LDL (mmol/l) 106 2·29 0·81 1·6–5·7 58 2·23 0·70 1·6–5·7
HbA1c (%) 111 5·8 0·7 5·0–6·0 64 5·9 0·9 5·0–6·0
C-peptide (pmol/l) 95 1342 910 220–1400 56 1168 541 220–1400
25-Hydroxy-vitamin D3 (nmol/l) 95 38·6 26·8 50–150 63 37·5 23·7 50–150
Retinol (mmol/l) 97 1·59 0·55 .0·7 61 1·33 0·63 .0·7
Tocopherol (mmol/l) 84 21·8 4·8 14–50 54 22·5 5·7 14–50
Se (mmol/l) 96 0·78* 0·16 0·6–1·8 53 0·72 0·16 0·6–1·8
Zn (mmol/l) 59 12·7 3·26 9·0–17·0 29 11·7 2·79 9·0–17·0
Cu (mmol/l) 81 22·63 3·84 12·0–25·0 49 24·81 3·98 12·0–25·0
Ascorbic acid (mmol/l) 30 56·6 30·2 45–92 10 58·4 32·2 45–92
Thiamin (nmol/l) 71 90·0 16·3 55–125 34 84·9 22·8 55–125
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concentrations of markers for general high glucose
concentrations(25). The high intake of added sugar could explain
the low dietary content of fibre and essential nutrients(17).
Studies have focused on the increasing preference and

craving for sweet food items in connection with drug
addiction, especially among heroin addicts(26,27). In the
present study, 85% of respondents had used heroin during
the preceding 24 h(2). Studies have also revealed a prolonged
period of abstinence from drugs, when excessive amounts of
sugar are consumed(26). Besides, a high intake of sugar in
itself could increase an individual’s response to drugs(9).
The addicts’ preference for sugar was observed, in that the
food they bought themselves had higher sugar content
than the food they received from charitable sources, friends
and family.
Only 20–30% of the respondents had an intake of vitamins

and minerals above the RI(17). The males had a higher overall
intake of vitamins and minerals than the females, similar to
the results of the NORKOST study(18). The low intake of
vegetables and fruit implied a low intake of antioxidants.
The blood biomarkers supported the low reported intake by
low concentrations of vitamin D and vitamin C. Low serum
concentrations of vitamins E, C and A among drug addicts
were reported in another study, which concluded that antiox-
idant therapy could increase the chances of rehabilitation
and a healthier life among the drug addicts(7). The high
serum Cu concentration that was seen in one-third of the
respondents can be explained by infections and agrees well
with the findings of elevated C-reactive protein concentrations
reported earlier(2).
The male addicts in the present study, who reported not

getting enough to eat, had a lower intake of energy than
those who were satisfied with their food intake. The female
respondents who were not satisfied with the amount of food
showed lower PALei than those who reported that they got
enough food. Accordingly, their experience of not having
access to sufficient food seemed real. However, one might
discuss a practice of leaving food purchasing to the drug
addicts themselves, i.e. giving them more money, since their
own food choice showed poor nutrient density.

Conclusion

The results from the present study indicated a high risk of
inadequacy of food and nutrient intake among heavy drug
addicts, which seems to represent a health risk in itself. The
drug addicts experienced limited access to food, and reported
low food intake and unhealthy food choices. The dietary
findings were supported by biomarkers. The food that addicts
bought themselves was not as nutrient-dense as the food they
received from friends/family and charitable organisations.
In the present study, the most striking features of the drug

addicts’ diets were the high intake of added sugar and the
wide range of food amount intake. As presented previously,
it has been documented that such dietary patterns and irregular
eating may trigger inebriation mechanisms in the central
nervous system, producing reinforced addiction and increased
tolerance to drugs. It seems reasonable to assume that such
dietary habits, together with the abuse of drugs, probably
resemble a speeding roundabout, from which the addicts
have the corresponding difficulties to jump off.

Further research on problems related to the diets of drug
addicts should focus on both food content and dietary
habits, and aim to uncover connections that may reinforce
inebriation and addiction. Such connections, if neglected,
can function as counter-productive forces in rehabilitation
and treatment efforts.
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