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The aim of the present study was to investigate the nutritional status of drug addicts, the preva-
lence of malnutrition among them and the influence of their drug habit and lifestyle factors on
their nutritional indices. The study was conducted among 253 male drug addicts, who sought
detoxification at the Central Drug Addiction Treatment Hospital, Dhaka, during the period of
June 1998–July 1999. One hundred age-, height- and socioeconomic-matched non-addicted
healthy men were recruited by convenience as cohort controls. Results showed that the drug
addicts had significantly (P,0·001) lowered BMI, haemoglobin, and serum total protein and
albumin levels. Clinical signs of nutrient deficiency were diagnosed in about 74 % of drug
addicts. The BMI, biochemical values and nutrient deficiency signs indicated that more than
60 % of drug addicts were suffering from multiple malnutrition. One-way ANOVA demon-
strated a significant (P,0·05) negative correlation between drug habit, sexually transmitted dis-
eases and selected nutritional indices, and a positive correlation between education, income and
the nutritional indices. A series of multiple regression analyses revealed that education, income
and age showed significantly predicted BMI and biochemical indices, and the group (non-drug
addicts or drug addicts) had a significant negative effect on these parameters in favour of
controls.

Drug addiction: Nutritional status: Drug habit: Lifestyle

Drug addiction is a lifestyle disease. In recent times it has
become a universal social and public health problem. No
nation is immune to the horrendous consequences of illicit
drug use. Devastation of family and social values has
reached unprecedented levels. It has become a challenge
to traditional and civic human norms and values (Finnegan,
1998). Emergence of illicit drug use has resulted in an
explosive social violence around the world. Productive
young adults are wading into the sea of drug experimen-
tation (Johnson & Gerstein, 1998).

Drug addiction induces immunonutritional deficiency
(Varela et al. 1997a,b). Use of illicit drugs produces mul-
tiple nutrient deficiencies or malnutrition (Varela et al.
1997a; Islam et al. 2001), which is the most common
cause of immunodeficiency (Beisel, 1996; Chandra, 1997,
2001; Hegde et al. 1999). Immunocompetence is a sensi-
tive and functional determinant of nutritional status
because it is altered even before the onset of clinical
symptoms of malnutrition (Varela et al. 1997b). Illicit
drugs are themselves immunosuppressive (Brown et al.
1974; Rouveix, 1992; Courssons-Reed et al. 1994; Carr

& Serou, 1995; Thomas et al. 1995; Miyagi et al. 2000).
Use of these drugs undermines appetite (Vasko, 1992),
affects food habits (Mohs et al. 1990), leading drug addicts
to crave ‘empty-energy’, potentially nutrient-deficient
foods (Morabia et al. 1989), and causes micronutrient
deficiency (Islam et al. 2001). Thus, the use of illicit
drugs produces immunonutritional deficiencies, and influ-
ences susceptibility to infectious agents, including HIV
infection (Varela et al. 1997a,b). In addition drug addicts’
behavioural risk factors such as needle-sharing, unpro-
tected sex, sex with multiple partners, etc. (Bluthenthal
et al. 2000; Booth et al. 2000; Islam et al. 2000) ranks
them at the highest risk of HIV infection (Varela et al.
1997a; Choi et al. 2000).

Because of its geographical position in the middle of the
world’s two largest illicit drug-producing regions, the
‘Golden Triangle’ and the ‘Golden Crescent’ (United
Nations International Drug Control Programme, 1997),
Bangladesh is being used as a trans-shipment point for
the international drug markets. This has resulted in
severe infliction of drug addiction in Bangladesh, which
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is rising with time. As in the developed world (Johnson &
Gerstein, 1998), illicit drug use amongst young adults is
also soaring (Islam et al. 2000). It has also been addressed
as a social and health problem. However, despite a focus
on its fatal consequences worldwide (Califano, 1998),
until recently research on illicit drug use has received
little attention in Bangladesh. In continuation of our pre-
vious attempts (Islam et al. 2000, 2001), we report here
the nutritional status of drug addicts and influence of
their drug habit and lifestyle factors on their nutritional
indices.

Subjects and methods

Study population

The study was conducted among 253 male drug addicts of
age 18–45 years during the period of June 1998–July
1999. They were multi-drug users, principally using
heroin, cannabis, phensedyl (codeine, ephedrine and
promethazine), Tidigesic (buprenorphine) and pethedine
injections, and sought detoxification therapy at the Central
Drug Addiction Treatment Hospital, Tejgaon, Dhaka (the
only government hospital in Bangladesh that provides
detoxification facilities solely for male drug addicts).
Exclusion criteria included medical disorders precluding
a current acute or chronic illness, impaired hepatic or
renal function, cardiac disorders, tuberculosis, cancers,
severe asthma, using prescribed medicines and alcoholism.
In addition, re-admissions within 1 year and period of
addiction less than 1 year were also excluded. One hundred
age-, height and socioeconomic-(education, occupation,
income, marital status) matched non-addicted healthy
men were recruited by convenience as cohort controls;
they did not use any wetted or dried or smokeless raw or
flavoured tobacco, betel leaves or nuts, or cigarettes. The
controls were purposely selected so that the drug addicts
and non-addicted controls were equivalent in group
percentage of age, height and socioeconomic parameters.

Research instruments were anthropometric data, an inter-
viewer-administered questionnaire and blood specimens.

The questionnaire was developed and pre-tested among
hospitalized drug addicts, who were then excluded from
the study population. It was designed to include: anthro-
pometric data such as height and weight; socioeconomic
information such as education, occupation, income, age,
marital status; clinical signs of nutrient deficiencies such
as angular stomatitis, stomatitis, spongy or bleeding
gums, steatorrhoea; drug habit such as number of illicit
drugs and period of addiction; sexually transmitted dis-
eases such as syphilis and gonorrhoea. After briefing the
subjects on the perspective of the present study and
having written consent, information was recorded in the
questionnaire and blood specimens were collected from
each of the study subjects. Privacy of the patients was
maintained. Ethical permission was taken from the Direc-
tor of the Central Drug Addiction Treatment Hospital.

Anthropometric data and socioeconomic information of
each of the subjects were recorded at the time of admission
into the hospital. Their body weight and height (without
wearing shoes) were measured under the direct supervision
of a physician using a measuring scale (Physician adult
metric scale; Detecto Scale Inc, Brooklyn, New York,
USA). The physician also diagnosed clinical signs of
nutrient deficiency during hospitalization.

Blood analysis

A venous blood sample (5 ml) was collected from the
antecubital vein of each of the drug addicts and non-
addicted controls. A whole blood sample (20 ml) was
used to estimate haemoglobin by the cyanmethhaemo-
globin method using Boeringer Mannheim (Mannheim,
Germany) kits. Serum was then extracted and stored at
2208C. Serum total protein and albumin were estimated
by the biuret and bromocresol-green methods respectively
by using Boeringer Mannheim kits. Precenorm U (Boerin-
ger Mannheim) was used as standard quality sera. Absor-

Table 1. Height, weight, BMI and chronic energy deficiency (CED) of drug addicts and non-addicted controls

(Mean values with their standard deviations)

Drug addicts (n 253) Non-addicted controls (n 100)

Parameter n % Mean SD n % Mean SD t P

Height (m)
1·50–1·60 67 26·4 26 26·0
1·61–1·70 154 60·9 164·5 5·7 61 61·0 164·4 6·0 0·165 .0·05
1·71–1·80 32 12·7 13 13·0

Weight (kg)
40–50 67·1 29 29·0
51–60 24·5 49·8 7·2 45 45·0 57·2 7·7 8·51 ,0·003
61–75 8·4 26 26·0

BMI (kg/m2)
,16·0 (CED-III) 37 14·6 2 2·0
16·0–16·9 (CED-II) 46 18·2 18·3 2·47 3 3·0 21·1 2·8 9·48 ,0·001
17·0–18·4 (CED-I) 69 27·3 10 10·0
18·5–25·0 (normal)* 93 36·7 74 74·0
.25·0 (Obese) 8 3·2 11 11·0

* Normal human BMI ranges 18·5–25 (Food and Agriculture Organization, 1994).
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bance was measured in a spectrophotometer (UV-1201,
UV-VIS, Spectrophotometer; Shimadzu Corporation,
Kyoto, Japan).

Statistical analysis

SPSS software package (version 9.0; SPSS Inc., Chicago,
IL, USA) was used to analyse the data. Descriptive stat-
istics was used for all variables. Values are expressed as
percentage, mean and standard deviation. Comparison of
anthropometric and biochemical data of the drug addicts
with those of the cohort controls was performed by
cross-table variables and independent sample t test. One-
way ANOVA was used to assess the influence of drug
habit, sexually transmitted diseases and socioeconomic fac-
tors on their nutritional indices. Bivariate correlations and
multiple linear regression analyses were performed to
determine the extent of contribution of socioeconomic fac-
tors to affect BMI and biochemical parameters.

Results

Anthropometric data of the study population are described
in Table 1. Drug addicts had significantly reduced mean
BMI (P,0·001) values compared with those of the non-
addicted controls. More than 60 % (n 152) drug addicts
were suffering from varying degrees of chronic energy
deficiency (CED), of which 14·6 % (n 37), 18·2 % (n 46)
and 27·3 % (n 69) addicts were in CED-III, CED-II
and CED-I grades respectively (Food and Agriculture
Organization, 1994).

On selected biochemical indices drug addicts were found
to have lower levels than the controls (Table 2). Haemo-
globin and total protein values indicated that over 60 %
drug addicts had anaemia (Food and Agriculture Organiz-
ation, 1995; Latham, 1997) and protein deficiency

(Ganong, 1997; Rand & Murray, 2000). Clinical signs of
nutrient deficiency (Mason & Swash, 1980; Ogilvie &
Evans, 1987) were diagnosed in about 74 % (n 187) drug
addicts (Table 3); of them, 31·1 % (n 79) had multiple
deficiency signs and 42·8 % (n 108) had single deficiency
signs. Thus, the BMI, biochemical parameters and clinical
signs of nutrient deficiency findings indicated that more
than 60 % drug addicts were found to be suffering from a
severe to mild degree of multiple malnutrition.

Table 4 shows the influence of drug habit and sexually
transmitted diseases on the nutritional indices of drug
addicts. It was observed that multiple drug use had a
significant negative effect only on BMI (P¼0·03), but
longer periods of addiction had resulted in a significant
(P¼0·00–0·02) reduction in BMI, haemoglobin, total pro-
tein and albumin values. Addicts with sexually transmitted
diseases were found to have significantly (P¼0·00–0·02)
lowered haemoglobin, total protein and albumin levels.

Socioeconomic factors of the studied drug addicts and
their controls had influence on their BMI and biochemical
parameters (Table 5). In drug addicts, there was a signifi-
cant (P,0·02) positive correlation between education and
nutritional indices (BMI, haemoglobin, total protein and
albumin). Income also similarly affected BMI, haemo-
globin and total protein. For the non-addicted controls,
education had a negative effect on haemoglobin
(P¼0·003) and age had a positive effect on albumin
(P¼0·019). Analysis by profession showed that the non-
addicted businessmen were found to have higher haemo-
globin (P¼0·037), protein (P¼0·001) and lowered
albumin (P¼0·029). BMI of the controls was found to
be positively influenced by age (P¼0·035) and marital
status (P¼0·019).

There were significant differences in BMI and bio-
chemical parameters between drug addicts and non-
addicted controls (Tables 1 and 2). BMI and biochemical

Table 2. Haemoglobin, total serum protein and albumin levels of drug addicts and non-addicted controls*

(Mean values with their standard deviations)

Drug addicts (n 253) Non-addicted controls (n 100)

Biochemical parameter n % Mean SD n % Mean SD t P

Haemoglobin (g/l)†
,70·0 15 5·9 0
70·0–99·9 28 11·1 2 2·0
100·0–129·9 111 43·8 118·0 26·3 19 19·0 141·0 15·0 10·13 ,0·001
130·0–160·0 94 37·2 68 68·0
.160·0 5 2·0 11 11·0

Total protein (g/l)‡
,46·0 19 7·5 0
46·0–65·9 131 51·8 62·9 11·8 17 17·0 73·6 8·8 9·52 ,0·001
66·0–85·0 96 37·9 75 75·0
.85·0 7 2·8 8 8·0

Albumin (g/l)§
,20·0 3 1·2 0
20·0–34·9 93 36·7 37·2 6·9 9 9·0 42·6 6·9 6·57 ,0·001
35·0–50·0 151 59·7 77 77·0
.50·0 6 2·4 14 14·0

* For details of subjects and procedures, see Table 1 and p. 508.
† Normal human haemoglobin ranges 130·0–160·0 g/l (Food and Agriculture Organization, 1995; Latham, 1997).
‡ Total serum protein ranges 70·0–75·0 g/l (Rand & Murray, 2000).
§ Albumin ranges 35–50 g/l (Ganong, 1997).
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parameters were affected by some socioeconomic factors
for both drug addicts and non-addicted controls (Table
5). Therefore, to determine how much, in addition to illicit
drug use, these socioeconomic factors contributed to affect
BMI and biochemical parameters, a multiple linear
regression model was used taking BMI and biochemical
parameters as dependent variables. Before that, bivariate
correlations were performed to find the relationship
between dependent variables and the independent socio-
economic factors of drug addicts and non-addicted con-
trols. Significant correlations were observed between:
BMI, education and income; haemoglobin, total proteins
and income; albumin, education and age. Therefore, by
controlling the socioeconomic factors that influenced
BMI and biochemical parameters, a series of linear
regression analyses was performed. In the first analysis,
education and income significantly predicted BMI. After
controlling for these two factors, group (non-drug addicts
or drug addicts) had a significant negative effect on BMI.
Similarly when haemoglobin, total protein and albumin
were used as dependent variables, group had an independ-
ent effect on each of them, even after controlling other
socioeconomic variables in favour of controls (Table 6).

Discussion

Of the studied drug addicts, the majority (60–74 %) had

below-normal BMI and biochemical values, and had
clinical signs of nutrient deficiency. Lowered BMI and
nutrient deficiencies have also been previously reported
for drug addicts (Varela et al. 1997a,b; Himmelgreen
et al. 1998; Islam et al. 2001). The reduced nutritional indi-
ces may be possibly because of the consumption of poor-
quality nutrient-deficient foods (Mohs et al. 1990; Vasko,
1992; Himmelgreen et al. 1998). The clinical signs of
nutrient deficiency, particularly, are reported to be asso-
ciated with micronutrient deficiencies (Leklem, 1996;
Levine et al. 1996; Shearman, 1996; Nagati, 2001),
which have also been documented for drug addicts
(Varela et al. 1997a; Islam et al. 2001). The decreased
BMI, haemoglobin and protein values in the drug addicts
respectively indicate the presence of CED (Food and
Agriculture Organization, 1995), anaemia (Food and Agri-
culture Organization, 1995; Latham, 1997) and protein–
energy malnutrition (Ganong, 1997; Rand & Murray,
2000). Deficiency of antioxidant vitamins in this popu-
lation of drug addicts has recently been reported (Islam
et al. 2001). These findings demonstrate that drug addicts
are suffering from multiple malnutrition, which is consist-
ent to some extent with the previous reports of Varela et al.
(1997a,b ) for drug addicts. Thus, the prevalent multiple
malnutrition developed by immunosuppressive illicit
drugs produces immunodeficiency or down regulates
immunocompetence (Chandra, 1997, 2001).

Analysis of their drug habit showed that use of multiple
drugs had a significant inverse correlation with BMI, but
period of addiction affected all the nutritional parameters.
Since it has been documented that the use of illicit drugs
produces nutritional deficiencies (Chlebowski et al. 1993;
Varela et al. 1997a,b) the use of multiple drugs for
longer periods could result in greater deficiencies in nutri-
ents and reduction in BMI. It was recorded that the
majority of drug addicts (about 60 %) had sexually trans-
mitted diseases and were suffering from multiple nutrient
deficiencies. This outcome is consistent with the fact of
synergy between malnutrition and infection (Scrimshaw

Table 3. Clinical signs of nutrient deficiencies in drug addicts
(n 253)

Clinical sign Number Percentage

Sign of deficiency
Angular stomatitis 64 25·3
Spongy or bleeding gums 26 10·3
Stomatitis 11 4·4
Steatorrhoea 7 2·8
Multiple signs 79 31·1

No sign of deficiency 66 26·1

Table 4. Effect of drug habit and sexually transmitted diseases (STD) on BMI and biochemical parameters of drug
addicts (n 253)†

(Mean values with their standard deviations)

Parameter . . .

BMI (kg/m2)
Haemoglobin

(g/l)
Total protein

(g/l) Albumin (g/l)

% n Mean SD Mean SD Mean SD Mean SD

Number of drugs
1–2 39·5 101 17·8* 2·6 119·0 29·3 62·0 10·2 37·5 7·0
3 37·9 96 18·3* 2·1 115·0 27·2 63·9 11·4 36·6 7·0
4 and .4 22·6 56 17·3* 1·6 124·0 16·8 62·2 14·4 37·8 7·0

Period of addiction (years)
,5 38·7 98 18·3* 2·6 124·0* 20·2 64·5* 10·4 38·2* 7·0
5–10 42·7 108 17·7* 2·2 118·0* 26·5 64·1* 12·3 37·5* 7·0
.10 18·6 47 17·4* 1·3 105·0* 32·5 55·9* 10·4 34·6* 7·0

STD
Syphilis or gonorrhoea 59·3 150 17·7 2·1 115·0* 24·0 61·2* 11·4 36·1* 6·0
No STD 40·7 103 18·1 2·4 123·0* 28·7 65·0* 11·8 38·9* 7·0

* Mean values within a column for number of drugs, period of addiction or STD were significantly different by one-way ANOVA
(P,0·05).

† For details of subjects and procedures, see Table 1 and p. 508.
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& SanGiovanni, 1997; Solis-Pereyra et al. 1997). The
malnourished drug addicts with sexually transmitted dis-
eases may also, vulnerably, be at increased risk of HIV
infection (Smith et al. 2000).

Results of one-way ANOVA showed that there was a
positive correlation between education, income and nutri-
tional indices of drug addicts, the outcome of which is
well documented. But their habit of consuming poor-
quality nutrient-deficient foods (Himmelgreen et al.
1998) and neuropsychological deficits or brain dysfunction
(Beatty & Borrell, 2000) are conflicting with this finding.
For their controls, however, although the trend and spec-
trum of this association was found to be different, apart
from the negative influence of education on haemoglobin,
the pattern of correlation is well predicted.

Multiple linear regression analysis showed that, in
addition to illicit drug use, socioeconomic factors (edu-
cation, income, age) significantly affected BMI and bio-
chemical indices ranging from 13·8 to 31·2 %. After
controlling these factors, group (non-drug addicts or
drug-addicts) had a significant negative effect on the nutri-
tional indices, even after controlling other socioeconomic

Table 5. Effect of socioeconomic factors on BMI and biochemical parameters of drug addicts and non-
addicted controls†

(Mean values with their standard deviations)

Parameter . . . % (n )

BMI (kg/m2)
Haemoglobin

(g/l)
Total protein

(g/l) Albumin (g/l)

Mean SD Mean SD Mean SD Mean SD

Drug addicts (n 253)
Education (years)

0–10 61·3 155 17·4* 1·9 115·0* 28·4 61·5* 12·2 36·3* 7·1
.10 38·7 98 18·7* 2·6 123·3* 21·7 65·1* 10·9 38·8* 6·2

Occupation
Business 45·5 115 18·0 2·3 121·1 26·5 63·3 12·9 37·2 7·1
Others 54·5 138 17·9 2·3 115·8 26·0 62·6 10·8 37·3 6·7

Monthly income (US$)
20–100 59·7 151 17·4* 1·9 113·8* 2·9 61·4* 11·1 36·6 6·7
.100 40·3 102 18·6* 2·5 124·7* 21·1 65·2* 12·4 38·2 7·0

Age (years)
18–29 63·6 161 18·1 2·4 120·0 25·2 64·0 11·6 37·7 6·4
30–45 36·4 92 17·5 2·0 114·9 27·9 61·0 11·9 36·5 7·6

Marital status
Married 59·7 151 17·7 2·2 116·1 26·6 62·8 13·3 36·7 7·2
Unmarried 40·3 102 18·1 2·4 121·2 25·7 63·0 9·1 38·0 6·3

Non-addicted controls (n 100)
Education (years)

0–10 56·0 56 21·3 2·9 144·1* 12·4 74·5 9·1 41·5 6·3
.10 44·0 44 20·8 2·6 136·6* 18·2 72·7 8·3 44·0 7·5

Occupation
Business 43·0 43 21·6 3·0 143·7* 14·3 77·0* 6·4 40·8* 6·6
Others 57·0 57 20·8 2·6 137·1* 16·5 71·2* 9·6 43·9* 6·9

Monthly income (US$)
20–100 62·0 62 20·8 2·5 139·8 14·4 73·6 8·9 43·4 7·6
.100 38·0 38 21·6 3·1 140·5 18·2 73·9 8·7 41·1 5·6

Age (years)
18–29 59·0 59 20·6* 2·4 137·8 17·4 74·7 8·1 43·9* 7·4
30–45 41·0 41 21·8* 3·1 143·1 12·8 76·7 8·8 42·6* 6·9

Marital status
Married 55·0 55 21·7* 2·9 141·7 14·1 72·7 9·2 42·0 6·6
Unmarried 45·0 45 20·4* 2·4 137·7 17·8 74·9 8·2 43·2 7·3

* Mean values within a column for a socioeconomic factor were significantly different by one-way ANOVA (P,0·05).
† For details of subjects and procedures see Table 1 and p. 508.

Table 6. Regression coefficient, standard error and P values for
multiple regression analysis

Parameter* r SE P value

BMI
(R2 0·312)

Income 0·985 0·263 0·000
Education 0·590 0·262 0·025
Group† 23·215 0·278 0·000

Haemoglobin
(R 2 0·170)

Income 0·813 0·256 0·002
Group† 22·196 0·278 0·000

Total protein
(R 2 0·18)

Age 22·472 0·009 0·008
Group† 21·081 0·129 0·000

Albumin
(R 2 0·138)

Education 0·252 0·073 0·001
Group† 20·519 0·080 0·000

* BMI, haemoglobin, total protein and albumin were taken as dependent vari-
ables. The independent variables (education, income and age) that were
significantly correlated with the dependent variables are mentioned only.

† Group indicated: group 1, non-addicted controls; group 2, drug addicts.
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variables in favour of controls. This finding is in agreement
with the well-documented fact that socioeconomic factors
have a contributory role to the nutritional status of an
individual.

The cohort controls in the present study were recruited
by convenience so that their age, height and socioeconomic
factors were matched in group percentage to those of the
drug addicts. Non-parametric analysis showed that the
differences among these factors of the group were found
to be insignificant (results not shown). This is because
socioeconomic factors were matched by group percentage,
and not by person to person. In the recruitment of cohort
controls, it should be mentioned that although it would
have been ideal to recruit a larger control group, because
of financial constraint and ethical limitation in handling a
large number of healthy human subjects, this was not feas-
ible. However, there are a number of publications on case–
control studies (Allard et al. 1998; Marangon et al. 1998;
Islam et al. 2001), where there were less than half the
number of cohort controls as case subjects. In our study,
the drug addicts:non-addicted controls ratio used is consist-
ent with that of the International Development Research
Centre and World Health Organization (1991) rec-
ommended limit.

The present study reveals that drug addicts have poor
nutritional status. Multiple malnutrition or nutrient
deficiency is prevalent among them. Drug habit and sexu-
ally transmitted diseases have negative influence on their
nutritional status. In addition to illicit drug use, some of
the socioeconomic factors contribute to affect their nutri-
tional indices. Since malnutrition or nutritional deficiency
is the main cause of immunodeficiency (Chandra, 1997,
2001) that may influence susceptibility to HIV infection
(Baum et al. 1995, 2000; Allard et al. 1998; Kotler,
1998), an efficient careful nutritional intervention would
be of particular importance in the clinical management of
drug addicts, as well as of HIV-infected or AIDS patients.
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