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Abstract
Introduction Despite documentation on injection drug use (IDU) in Kenya, the nutritional status of people who 
inject drugs (PWIDs) is under-explored. Elsewhere studies report under-nutrition among PWIDs which is attributed 
to food insecurity; competing priorities between drugs and food supply; chaotic lifestyle; reduced food intake; 
substance use induced malnutrition due to inflammation and comorbidities.

Methods This was a cross-sectional study that sought to assess the nutritional status of PWIDs in Coastal Kenya. 
We recruited 752 participants of whom 371(49%) were on IDUs and 75 non-IDUs and 306 non-drug users using 
respondent driven sampling, traditional snowball, makeshift outreach and purposive sampling methods.

Results More than one half of the participants (56%) had BMI classified as normal while 35% had BMI < 18.5. The 
proportion with BMI < 18.5 was higher among IDUs (46%) compared to the non-IDUs (33%) and non-drug users (23%) 
at P < 0.001. Using the mid upper arm circumference (MUAC), 17% were classified as underweight and the proportion 
was lowest (11%) among non- drugs users compared to 22% among IDUs (P < 0.001). However, the IDUs had lower 
proportion of overweight (8.1%) compared to 55% among the non- drug users. The proportion with low waist-for-hip 
ratio was highest among the IDUs (74%) while high waist-for-hip ratio was lowest in the same group of IDUs (11%) 
at P < 0.001. One half (50%), of the participants had no signs of anaemia, (47%) had mild/moderate anaemia while 
21 (2.8%) had severe anaemia. However, IDUs were more likely to be overweight based on waist circumference as a 
parameter. The IDUs had the highest proportion (54%) of mild to moderate anaemia compared to non-IDUs (37%) 
and 40% non- drug users (P < 0.001). In the multivariable models, IDUs (aRRR 2.83 (95%CI 1.84‒4.35)) and non-IDUs 
(aRRR 1.42 (95%CI 1.07‒1.88)) compared to non- drug users were positively associated with BMI < 18.5. Being an 
IDU was positively associated with mild or moderate anaemia (aRRR 1.65 (95%CI 1.13‒2.41)) while non-IDUs were 
positively associated with severe anaemia (aRRR 1.69 (95%CI 1.16‒2.48)).

Conclusion A significant proportion of the participants were under-nourished with those injecting drugs bearing 
the heaviest brunt. Being an IDU was positively associated with the low BMI, MUAC, waist for hip ratio and mild or 
moderate anaemia but high waist circumference. People who inject drugs have high risk for under-nutrition and 
should be targeted with appropriate interventions.
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Introduction
Substance abuse and addiction remains a major pub-
lic health problem both globally and in Kenya [1, 2]. 
Under-nutrition among injecting drug users (IDUs) has 
been attributed to food insecurity; competing priorities 
between drugs and food supply; chaotic lifestyle; reduced 
food intake; substance use induced malnutrition due to 
inflammation; and comorbidities [3–7]. In Vancouver 
(Canada) and Chennai (India) for example, between 65% 
and 70% of drug users reported having experienced food 
insecurity as well as under-nutrition [4, 8]. Most peo-
ple who use drugs (PWUDs) face competing demands 
between addiction and subsistence which in return hin-
ders food selection. Consequently, their diets have been 
reported to consist of foods of low nutritive value such as 
fatty diets or ready to eat sweet and salty snacks. Fruits, 
vegetables, grains and dairy products are hardly included 
in their diets [9–13]. In South Africa, for instance low 
levels of vitamin D and calcium have been reported 
among adolescents with alcohol dependence [14].

Reduced food intake in this sub-population can be 
attributed to suppressed appetite, selective appetite 
and distorted food taste. Appetite suppression has been 
documented among khat users [15, 16] and people who 
use tobacco. Nicotine, the active ingredient in tobacco 
has been shown to enhance leptin level resulting in sup-
pressed appetite [17]. Nicotine also reduces food intake 
as a result of activation of proopiomelanocortin (POMC) 
neurons which suppress appetite [18, 19] or impaired 
taste [20]. Heroin users in Australia have been reported 
to be underweight [21]. This is probably due to the fact 
that opiates influence thyroid function by elevating total 
triiodothyronine (T3) while lowering T3 Resin uptake 
(T3RU) and free thyroxine (T4) levels [22]. Equally, 
methamphetamine use negatively affects both total cho-
lesterol levels and body mass index [23]. Reduced food 
intake can also be attributed to dental disorders and 
periodontal disease. The two conditions if left untreated 
affects food chewing and digestion [24].

Overall, substance use alters eating habits leading to 
poor dietary patterns such as poorly structured eating 
schedule or consuming fewer meals per week [8, 4]. Even 
though it is reported that 34.4% of residents of Mombasa 
County are using at least one substance of abuse [25], 
there is paucity of data on the nutritional status of drug 
users especially among the IDUs. In this study, we sought 
to assess the nutritional status of people who inject drugs 
also known as injection drug users in Coastal Kenya 
based on anthropometric measurements. In the context 
of this study, drug use has been operationalized to use of 
drugs for psychotropic rather than medical reasons.

Methods
Setting, design and study participants
This was a cross-sectional study carried out in 2012–
2013. Part of the study findings have been presented in a 
thesis titled “Predictors of HIV and Pulmonary TB Infec-
tions among Injection Drug Users in Mombasa County, 
Kenya” [26]. Additionally portions of the study have been 
published [6, 27–30, 31]. We used respondent driven 
sampling, traditional snowball, makeshift outreach and 
purposive sampling methods to recruit the IDUs and the 
non-IDUS. The study recruited 752 participants of which 
371(49%) were IDUs and 381 non-drug users.

The 371 IDUs were sampled from six constituen-
cies of Mombasa County namely Kisauni, Mvita, Chan-
gamwe, Likoni, Jomvu and Nyali. These participants 
were enrolled through Bomu Hospital (in Changamwe) 
and its branches in Kisauni, Likoni and Jomvu. The 381 
non-drug using participants were enrolled through Coast 
General Teaching & Referral Hospital located in Mvita 
and its outreach branches in Changamwe and Kisauni. 
Eligibility criteria were limited to adults residing in 
Mombasa County who were in the out-patient depart-
ment and provided written informed consent. Additional 
criterion which applied to IDUs was having injected at 
least once a day in the previous one month as well as the 
presence of needle scars.

Sample size determination
Sample size for the original study was estimated using the 
formula n= [(Z2) p(q)]/d2 [32]. Our p which is the pro-
portion of drug abuse was estimated to be 0.5 based on 
the report that 54% of the residents of Mombasa County 
have ever used at least one substance of abuse in a life-
time [33]. The Z = 1.96 representing a two-tailed alpha of 
0.05, q = 0.5 (1-0.5) and d the level of precision was 0.05. 
Based on this formula 384 IDUs and 384 non drug users 
were recruited. Among the 384 IDUs, 13 declined to take 
an HIV test and were not included in the final analysis. 
Among the 384 non- drug users three declined to take an 
HIV test and were excluded. The final analysis had 371 
IDUs and 381 non-drug users. During data cleaning and 
analysis the later were further classified as non-IDUs (75) 
as they self-reported current use of non-injecting drugs 
and non-drug users (306).

Data collection tools
Structured participant assisted questionnaire was used 
to document the socio-demographic characteristics of 
the respondents. Standing height (m) to the nearest cm 
and body weight (kg) to the nearest 100 g were measured 
using Health O meter. The BMI = [Weight (kg) ÷ Height 
(m) 2] was calculated. A tape measure was used to mea-
sure the bust, waist and hip circumference while the 
adult mid- upper arm circumference (MUAC) tape was 
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used to assess MUAC. Hemoglobin levels and HIV tests 
we carried out in accordance with Ministry of Health 
guidelines [34, 35]. A biometric enrollment and verifica-
tion kit was used at enrollment to avoid double admis-
sion into the study.

Quantitative variables
Body mass index (BMI) was calculated as body weight 
divided by the square of height in metres and catego-
rised into three groups following WHO guidelines [36]: 
underweight (BMI < 18.5), normal (BMI 18.5 to 24.9) and 
overweight/obese (BMI ≥ 25). Waist-for-hip ratio (WHR) 
was calculated as waist divided by hip measurement and 
categorised into three groups: low defined as WHR < 0.8 
for female and < 0.95 for male; moderate as WHR 0.81 
to 0.85 for female and 0.96 to 0.99 for male; and high 
as WHR ≥ 0.86 for female and ≥ 1.0 for male. The con-
tinuous MUAC in cm was categorised into three groups: 
Underweight was defined as MUAC < 23.9  cm; Normal 
as MUAC ≥ 24.0 to 28  cm for male and MUAC ≥ 24.0 
to 28.3  cm for female; and Overweight/obese as 
MUAC ≥ 28.1  cm for male and MUAC ≥ 28.4  cm for 
female. The continuous hemoglobin in g/dl was used to 
calculate levels of anaemia in three groups: No anaemia 
was defined as hemoglobin ≥ 12 g/dl for female or ≥ 13 g/
dl for male; mild/moderate anaemia as hemoglobin 8 to 
11.9 g/dl for female and 8 to 12.9 g/dl for male and severe 
anaemia hemoglobin < 8.0 g/dl for both male & female.

Statistical methods
All collected data were reviewed for outliers and data 
errors. Any data queries were resolved by checking the 
original data in the paper questionnaires. Cleaned data 
were exported to STATA statistical software for statistical 
analysis. Statistical analysis was performed using STATA 
(version 17.0; StataCorp, College Station, TX, USA) and 
R software (Version 4.2.0). The level of statistical signifi-
cance was set at α < 0.05. All the variables included in the 
analysis were not missing any data.

Categorical variables were summarized as frequencies 
and proportions. Continuous variables were summarized 
as medians [interquartile range, IQR] because they were 
skewed. Proportions across the three groups (IDU users, 
non-IDUs and non-drug users) were compared using chi-
square test. Medians for continuous variables were com-
pared across the three groups using Kruskal-Wallis test 
and post hoc adjustment for each pairwise comparison 
conducted using the ‘holm’ method implemented by FSA 
package in R software [37].

To measure the effect of the level of drug use (IDU 
users, non-IDU users and non-drug users) on different 
anthropometric measurements, we conducted multino-
mial logistic regression and linear regression treating the 
recruiting hospital as cluster and used robust standard 

errors to control the effect of hospital-level cluster-
ing. Multinomial logistic regression analysis was con-
ducted where the dependent variables were categorical 
with more than two levels; BMI group, waist-for-hip 
ratio, MUAC and anaemia levels. The measure of effect 
reported from the multinomial logistic regression mod-
els were log transformed regression coefficients into 
relative risk ratios (RRR). Height per meter was analyzed 
using linear regression because it had a normal distribu-
tion and there no recommended cutoffs. For both multi-
nomial logistic and linear regression we conducted base 
models adjusting for age and sex only and multivariable 
models adjusting for a priori confounders (sex, age, edu-
cation level, marital status, religion, monthly income, 
HIV status).

Results
The study recruited 752 participants, 371(49%) were 
IDUs, 75 (10%) non-IDUs while 306 (41%) were non-drug 
users. Among the 371 on IDU drugs, 303 (82%) were 
injecting heroin, 61 (16%) cocaine while 7 (1.9%) were 
injecting both cocaine and heroin (Supplementary Table 
1). The 371 participants had been injecting drugs for < 6 
months (N = 48, 13%), 6 to 11 months (N = 51, 14%), 1 to 
3 years (N = 138, 37%) and > 3 years (N = 134, 36%). The 
75 non- IDUs self-reported current use of non-injecting 
drugs used like alcohol (N = 39/75, 52%), khat (N = 25, 
33%), cigarettes (N = 25, 33%), rohypnol (N = 3, 4.0%), 
brown sugar (N = 3, 4.0%) and bhang (N = 5, 6.8%) as 
shown in Supplementary Table 2.

Their median (IQR) age was 32 [27–38] years and 435 
(58%) were male. At least one third (N = 247, 33%) were 
currently married while 323 (43%) were Muslims. More 
than six in every ten participants (N = 479, 64%) had pri-
mary level or no education. Only one fifth (N = 159, 21%) 
were in formal employment while 213 (28%) earned > 240 
US dollars per month. All the demographics stratified by 
drug use status are shown in Table 1. Overall, 297 (39%) 
of the participants were HIV infected out of which 43% 
were IDUs, 36% non-IDUs and 37% non-drug users 
(P = 0.23). Over two thirds of the HIV infected partici-
pants (N = 210/297, 68%) were on ARVs and the pro-
portion of those taking ARVs was lower among IDUs 
(P = 0.007) as shown in Table 2.

More than one half (N = 420, 56%) of the study partici-
pants had BMI classified as normal while 263 (35%) had 
BMI < 18.5. The proportion with BMI < 18.5 was higher 
among those on IDU (46%) compared to the non-IDUs 
(33%) and non-drug users (23%) at P < 0.001. Using the 
MUAC, 130 (17%) were classified as underweight and 
the proportion was lowest among non- drugs users 
(N = 35, 11%) compared to 22% among IDUs (P < 0.001). 
However, the IDUs had lower proportion of over-
weight/obese (N = 30, 8.1%) compared to 55% among the 
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non- drug users. The proportion with low waist-for-hip 
ratio was highest among the IDUs (N = 274, 74%) while 
high waist-for-hip ratio was lowest in the same group of 
IDUs (N = 40, 11%), P < 0.001. One half had no anaemia 
(N = 379, 50%), 352 (47%) had mild/moderate anaemia 
while 21 (2.8%) had severe anaemia. The IDUs (54%) had 
higher proportion of mild/moderate anaemia compared 
to 37% non-IDUs and 40% non- drug users (P < 0.001) as 
shown in Table 3.

All the continuous anthropometries shown in Sup-
plementary Table  3a were significantly different across 
the three group (all Kruskal-Wallis test p-values < 0.05) 

(Fig. 1). However, in the pairwise comparison, height was 
not different between IDU drug users and the non-IDU 
users (adjusted p-value = 0.31), but all anthropometries 
were significantly different between IDU drug users and 
those never used drugs (Supplementary Table 3b). Simi-
larly, weight, bust circumference, BMI and waist to hip 
ratio were not different between the never used drugs 
and the non-IDU users (Supplementary Table 3b).

The base models adjusted for sex and age are reported 
in Supplementary Table 4. In the multivariable mod-
els, IDUs (aRRR 2.83 (95%CI 1.84‒4.35)) and non-IDUs 
(aRRR 1.42 (95%CI 1.07‒1.88)) compared to non- drug 
users were positively associated with BMI < 18.5. How-
ever, being an IDU (aRRR 0.03 (95%CI 0.01‒0.07)) was 
negatively associated with BMI ≥ 25. Waist for hip ratio 

Table 1 Socio-demographic Characteristic of IDUs, non IDUs 
and Non-DUs in in Coastal Kenya between 2012–2013
All participants Drug Use Status
Variables Non- 

DUs
Non-IDUs IDUs p-value

(N = 752) (N = 306) (N = 75) (N = 371)
Age; median 
[IQR] yrs

32 
(27–38)

33 
(27–40)

33 (27–41) 30 
(27–35)

0.02

Gender, n (%)
Male 435 (58) 114 (37) 50 (67) 271 (73) < 0.001
Female 317 (42) 192 (63) 25 (33) 100 (27)
Education 
level, n (%)
None/Primary 479 (64) 163 (53) 46 (61) 270 (73) < 0.001
Above 
primary

273 (36) 143 (47) 29 (39) 101 (27)

Marital sta-
tus, n (%)
Never married 220 (29) 75 (25) 15 (20) 130 (35) < 0.001
Currently 
married

247 (33) 139 (45) 34 (45) 74 (20)

Divorced/
separated/
widowed

285 (38) 92 (30) 26 (35) 167 (45)

Religion
Catholic 208 (28) 93 (31) 29 (39) 86 (23) < 0.001
Protestant 221 (29) 138 (45) 27 (36) 56 (15)
Muslim 323 (43) 75 (25) 19 (25) 229 (62)
Income (US $/ 
month)
< 60 170 (23) 136 (44) 24 (32) 10 (2.7) < 0. 

001
60 to 120 160 (21) 93 (30) 32 (43) 35 (9.4)
120 to 240 209 (28) 59 (19) 12 (16) 138 (37)
> 240 213 (28) 18 (5.9) 7 (9.3) 188 (51)
Employment 
status
Self employed 491 (65) 144 (47) 43 (57) 304 (82) < 0.001
Formally 
employed

159 (21) 72 (24) 23 (31) 64 (17)

None/student 102 (14) 90 (29) 9 (12) 3 (0.8)
The median age was compared using Kruskal–Wallis test all other p-values are 
from chi-square test, IQR; Interquartile range, the month income was collected 
in KES and converted into US dollar at exchange rate of one US dollar at KES 
86.12 when study was conducted

Table 2 Clinical profile of IDUs, non-IDUs and non-DUs in 
Coastal Kenya between 2012–2013
All participants Drug Use Status
Variables Non- DUs Non-IDUs IDUs p-

value
(N = 752) (N = 306) (N = 75) (N = 371)

HIV status
 Negative 455 (61) 194 (63) 48 (64) 213 (57) 0.23
 Positive 297 (39) 112 (37) 27 (36) 158 (43)
On ARVs 
(N = 297 
HIV)

201 (68) 88 (79) 17 (63) 96 (61) 0.007

Duration 
of ARVs 
(N = 201)
 < 6 
months

37 (18) 15 (17) 6 (35) 16 (17) < 0.001

 6 to 11 
months

33 (16) 12 (13) 2 (11) 19 (20)

 12 to 35 
months

68 (33) 14 (15) 2 (11) 52 (54)

 ≥ 36 
months

69 (33) 51 (55) 9 (47) 9 (9.4)

Clinical signs
 Fever 309 (41) 80 (26) 23 (31) 206 (56) < 0.001
 Vomiting 230 (31) 52 (17) 9 (12) 169 (46) < 0.001
 Diar-
rhoea

212 (28) 52 (17) 13 (17) 147 (40) < 0.001

 Head-
ache

273 (36) 76 (25) 18 (24) 179 (48) < 0.001

 Cough 346 (46) 109 (36) 36 (48) 201 (54) < 0.001
Chest examination
 Normal/
clear

585 (78) 258 (81) 59 (79) 278 (75) < 0.001

 Con-
gested

99 (13) 46 (15) 12 (16) 41 (11)

 Wheezy 52 (6.9) 0 0 52 (14)
 Crepita-
tion

16 (2.1) 12 (3.9) 4 (5.3) 0

The medians are compared using Kruskal–Wallis test all other p-values are from 
chi-square test, IQR; Interquartile range



Page 5 of 10Budambula et al. BMC Nutrition           (2024) 10:55 

and height (per meter) were not associated with drug use 
status. Both IDUs and non-IDUs were positively associ-
ated with low MUAC while only IDUs were negatively 
associated with high MUAC. Being an IDU was positively 
associated with mild or moderate anaemia (aRRR 1.65 
(95%CI 1.13‒2.41)). Conversely, non-IDUs were posi-
tively associated with severe anaemia (aRRR 1.69 (95%CI 
1.16‒2.48)) as shown in Table 4.

Discussion
The study reports that IDUs in Coastal Kenya were more 
likely to be men with low level of education of Islamic 
faith in self-employment with a relatively higher income 
and currently single by the virtue of having never been 
married, separated, divorced or widowed in comparison 

to non-IDUs and non-drug users. These findings are 
mostly in agreement other studies carried out in the 
same region [29, 38, 39] with relatively higher income 
being an exception where most studies document the 
contrary [40]. The study reports that more IDUs tested 
HIV positive than the non-IDUs and non-drug users. 
Nevertheless the difference was in HIV status in relation 
to drug use status was not statistically significant. The 
relatively high proportion of HIV among IDUs could be 
attributed to high-risk injecting and sexual practices [29, 
39, 41, 42]. Despite the free ARV programme in Kenya, 
fewer HIV positive IDUs were on ARVs with a lesser 
number having been on ARVs for more than three years 
as compared to their counter parts. Injection drug users 
are a hidden sub-population and consequently less likely 
to access healthcare or adhere to ARV regiment [28, 43]. 
Clinical signs were more present in the IDU group than 
their non-IDUs and non-drug users as more IDUs exhib-
ited wheezy or congested chests. This could be partly due 
to effects of heroin on the respiratory system as opioids 
are respiratory depressants [44]. Wheezy and congested 
chests could also be due asthma which is aggravated by 
smoking tobacco products or marijuana and use of her-
oin or cocaine [45, 46].

In this study we found significant proportion of the 
participants were under-nourished with IDUs bearing 
the heaviest brunt. Being an IDU was directly associated 
with the low nutritional parameters like BMI, mid upper 
arm circumference (MUAC), waist for hip ratio and mild 
or moderate anaemia. However, IDUs were likely to be 
overweight based on waist circumference as a parameter. 
In the multivariable models being an IDU or a non-IDU 
predicted low BMI and low MUAC. On the other hand, 
injection drug use was positively associated with mild or 
moderate anaemia while non-injection drug use was pos-
itively associated with severe anaemia.

Findings on low BMI in this study are supported by 
existing data that report low BMI among injecting drug 
users [11, 47]. Low BMI is an indicator of leanness and 
the contrary implies whole body adiposity. Low BMI 
can be attributed to suppressed appetite due to the use 
of heroin, khat and tobacco products as reported in a 
similar sub-populations elsewhere [15–17, 21, 48, 49]. 
Low BMI could also be due to vomiting and diarrhoea as 
reported in the study possibly due to withdrawal symp-
toms of heroin [50] or underlying illnesses like HIV/
AIDS [4]. Additionally, food insecurity arising from com-
peting needs between food and drugs could be a possible 
contributing factor to low BMI among IDUs. In Chen-
nai, Vancouver and Los Angeles as well as San Francisco 
(both in United States of America) studies among IDUs 
reported food insecurity [4, 8, 51].

Larger waist circumference is a nutritional marker for 
central adiposity. In this study, larger waist circumference 

Table 3 Nutrition status using anthropometry stratified by drug 
use status of IDUs, non-
IDUs and non-DUs in Coastal Kenya between 2012–2013

All participants Drug Use Status

Variables Non- 
DUs

Non-IDUs IDUs p-
value

(N = 752) (N = 306) (N = 75) (N = 371)
Body Mass Index (BMI)
< 18.5 263 (35) 69 (23) 25 (33) 169 (46) < 0.001
 18.5 to 24.9 420 (56) 180 (59) 40 (53) 200 (54)
 ≥ 25 69 (9.2) 57 (19) 10 (13) 2 (0.5)
MUAC*
 Under-
weight

130 (17) 35 (11) 15 (20) 80 (22) < 0.001

 Normal 391 (52) 103 (34) 27 (36) 261 (70)
 Over-
weight/
obese

231 (31) 168 (55) 33 (44) 30 (8.1)

Waist 
circumference#

 Normal 568 (76) 160 (52) 51 (68) 357 (76) < 0.001
 Overweight 184 (24) 146 (48) 24 (32) 14 (3.8)
Waist-for-hip 
ratio$

 Low 467 (62) 143 (47) 50 (67) 274 (74) < 0.001
 Moderate 123 (16) 58 (19) 8 (11) 57 (15)
 High 162 (22) 105 (34) 17 (23) 40 (11)
Anaemia¶

 None 379 (50) 174 (57) 43 (57) 162 (44) 0.001
 Mild/
moderate

352 (47) 122 (40) 28 (37) 202 (54)

 Severe 21 (2.8) 10 (3.3) 4 (5.3) 7 (1.9)
All p-values are from Chi-square test; * Mid upper arm Circumference 
*Underweight MUAC < 23.9  cm, Normal is MUAC ≥ 24.0 to 28  cm for male and 
MUAC ≥ 24.0 to 28.3  cm for female, Overweight/obese is MUAC ≥ 28.1  cm for 
male and MUAC ≥ 28.4 cm for female; #Overweight waist circumference > 94 cm 
for male and > 80 cm for female; $low is defined as ratio < 0.8 for female & <0.95 
for male, moderate is ratio 0.81 to 0.85 for female & 0.96 to 0.99 for male, high is 
ratio ≥ 0.86 for female and ≥ 1.0 for male; ¶No anaemia hemoglobin ≥ 12 g/dl for 
female or ≥ 13 g/dl for male, mild/moderate anaemia hemoglobin 8 to 11.9 g/dl 
for female and 8 to 12.9 g/dl for male, severe anaemia hemoglobin < 8.0 g/dl for 
both male & female
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could be due the fact that people addicted to opiates 
tend to experience increased preferences for sweet tast-
ing food. Consequently, their diet is inclined towards 
refined carbohydrates and fats, meals high in sugar as 
well as alcohol thus consuming more calories that are 
low in essential nutrients [12, 49, 52, 53]. Alternatively, 
a larger waist circumference can be attributed to meta-
bolic effects of nicotine on body weight or composition 
like low adiponectin levels which modulates insulin sen-
sitivity [48]. Reduced adiponectin levels are one of the 
known causes of insulin resistance which alters body 
composition including increased visceral fat [54]. In one 

of our previous studies we demonstrated that HIV mono-
infected IDUs had suppressed adiponectin levels [27].

Even though more IDUs and non-IDUs had a relatively 
larger waist circumference than the non-drug users, their 
waist for hip ratio was lower. This could be due to active 
tobacco smoking as reported by some of the participants 
and second hand smoking by virtue of association. In 
general, smokers tend to be leaner than non-smokers [48] 
possibly due to the effects of nicotine which is believed 
to increase metabolic rate and therefore increase in 
energy expenditure [55]. Elsewhere tobacco smoking has 
been linked to central adiposity and not overall obesity 

Fig. 1 Dot plots of: (a) BMI, (b) MUAC (cm), (c) Waist-for-hip ratio and (d) Height (M) stratified by drug use status
All the p-values are from Kruskal–Wallis test, the orange bar at the middle represent the median, the lower black line the 25% percentile and the upper 
blue line the 75% percentile.
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as smokers tend to have a low BMI [56, 57]. Additionally, 
during active heroin use most users tend to eat less fre-
quently due to reduced appetite thus the tendency to be 
lean [49]. Contrary to these findings a study in nineteen 
Norwegian Counties reported a lower hip circumference 
but a higher waist circumference and waist-hip-ratio in 
current smokers [58].

In the present study, low MUAC which is a nutritional 
marker for wasting or acute malnutrition was docu-
mented among IDUs and non- IDUS as opposed to non-
drug users. This could be due to food insufficiency or 
insecurity which is common in this sub-population. This 
has been reported in among PWIDs in Canada, in West 
Virginia (United States of America) as well as in Chennai 
[4, 5, 8, 59]. Hunger among drug users can be attributed 
to their low socio-economic status, chaotic lifestyle, with-
drawal symptoms, mouth sores and competing demands 
for food and recreational drugs [5, 8, 60].

In this study, slightly more than a half of the IDUs 
exhibited mild or moderate anaemia. These findings are 
supported by our previous work which reported severe 
anemia and microcytic hypochromic anaemia among 
HIV-1 and Mycobacterium tuberculosis co-infected 
IDUs [30, 31]. Anaemia in this sub-population could be 
due to consumption of foods of low nutritive value. In 
Iran, a study documented that IDUs exhibited prefer-
ence for ready to eat snacks and were unlikely to con-
sume fruits, vegetables, dairy products and meat [11]. 
In Brazil, a study among IDUs reported low hemoglobin 
and hematocrit levels which are associated with protein-
energy malnutrition as well as anaemia [61]. Poor eating 
habits can also be due to being single [9] thus no moti-
vation to prepare food or unstable housing consequently 
lack of kitchen facilities for proper food preparation as 
well as storage. Overall, the implications of these results 
are that incorporation of iron supplements in the nutri-
tional management schedules IDUs would reduce the 
risk of anaemia.

The strength of this study is that it was the first of its 
kind along the Coastal Kenya and provides data about 
nutritional status of IDUs compared to non-IDUS which 
is important in developing appropriate interventions. 
Limitations of the study include limited generalizabil-
ity because drug use was self-reported. This could have 
prejudiced the findings through introduction of social 
desirability bias. The study design does not provide evi-
dence for temporal relationship because data on drug 
use and nutritional status were collected simultaneously 
and once. Additionally it is not possible to tell if under 
nutrition was heightened by poverty or cultural dietary 
orientation.

Table 4 Multivariable analysis of association between drug use 
status and different anthropometric measurements in Coastal 
Kenya between 2012–2013
Body Mass Index 
(BMI)

BMI < 18.5 
versus Nor-
mal BMI

P-value BMI ≥ 25 
versus Nor-
mal BMI

p-value

Adjusted 
RRR (95% 
CI)

Adjusted 
RRR (95% 
CI)

Non-drug users Reference Reference
Non-IDUs 1.42 

(1.07‒1.88)
0.02 0.79 

(0.50‒1.24)
0.30

IDUs 2.83 
(1.84‒4.35)

< 0.001 0.03 
(0.01‒0.07)

< 0.001

Waist-for-hip ratio Moderate 
versus low

High versus 
low

Adjusted RRR 
(95% CI)

P-value Adjusted RRR 
(95% CI))

p-value

Non-drug users Reference Reference
Non-IDUs 0.86 

(0.70‒1.05)
0.15 1.22 

(0.75‒2.01)
0.43

IDUs 0.77 
(0.58‒1.02)

0.06 0.54 
(0.15‒1.98)

0.35

Mid upper arm 
circumference(cm)

Under-
weight ver-
sus normal

Overweight 
versus 
normal

Adjusted RRR 
(95% CI)

P-value Adjusted RRR 
(95% CI)

p-value

Non-drug users Reference Reference
Non-IDUs 1.58 

(1.33‒1.88)
< 0.001 0.78 

(0.53‒1.15)
0.21

IDUs 1.39 
(1.02‒1.88)

0.04 0.06 
(0.03‒0.12)

< 0.001

Anaemia levels Mild/mod-
erate versus 
None

Severe ver-
sus None

Adjusted RRR 
(95% CI)

P-value Adjusted RRR 
(95% CI)

p-value

Non-drug users Reference Reference
Non-IDU users 0.70 

(0.52‒0.95)
0.02 1.69 

(1.16‒2.48)
0.007

IDU users 1.65 
(1.13‒2.41)

0.01 0.90 
(0.74‒1.09)

0.28

Height in meters
Adjusted 
Regression 
coefficient 
(95% CI)*

p-value

Non-drug users ¶ Reference
Non-IDUs
IDUs

¶
¶

0.02 (-0.06 to 
0.10)
0.02 (-0.01 to 
0.04)

0.21
0.06

RRR; relative risk ratio, RRR adjusted for sex, age, education level, marital status, 
religion, monthly income, HIV status, sexual orientation, age of first sexual 
intercourse, history of sexual transmitted disease and recruiting hospital, RRR 
are from Multinomial logistic regression model, *Regression coefficient are 
from linear regression, ¶height was used as continuous dependent variable so 
there were group comparison (No results to report)
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Conclusion
Findings from this study indicate that injection drug use 
heightened the risk of under-nutrition as evidenced by 
low BMI, MUAC, waist for hip ratio and anaemia. How-
ever, PWIDs were more likely to be overweight based on 
waist circumference as a parameter. People who inject 
drugs have a higher risk for under nutrition and should 
be targeted with appropriate interventions.

Abbreviations
AIDS  Acquired Immunodeficiency Syndrome
ARRR  Adjusted Relative Risk Reduction
BMI  Body Mass Index
DSM-5-TR  Diagnostic and Statistical Manual of Mental Disorders
HIV  Human immunodeficiency virus
IDU  Injection Drug Use (r)
IQR  Interquartile Range
KES  Kenya Shillings
MOH  Ministry of Health
MUAC  Mid-Upper Arm Circumference
NACADA  National Authority for the Campaign against Drug Abuse
NASCOP  National AIDS & STI Control Program
Non- IDU  Non-Injection Drug Use (r)
Non-DU  Non- Drug Use (r)
PWID  People Who Inject Drugs
PWUD  People Who Use Drugs
UNODC  United Nations Office on Drugs and Crime
WHO  World Health Organization
WHR  Waist-To-Hip Ratio

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s40795-024-00851-z.

Supplementary Material 1

Supplementary Material 2

Supplementary Material 3

Acknowledgements
We thank participants, staff and management of the Bomu Hospital as well as 
Coast General Teaching & Referral Hospital for their support during the study.

Author contributions
VB, MN, AA, NLMB and TW designed and coordinated the study. VB and 
TW sourced part of the funding. MN and VB performed statistical analyses 
and drafted the manuscript. TW and AA and NLMB critically reviewed the 
manuscript. All authors have read and approved the manuscript.

Funding
The National Research Fund (NRF) grant number NCST/5/003/065] funded 
part of the study.

Data availability
All data generated or analysed during this study are included in this published 
article (Supplementary dataset. Nutritional status of PWIDs in Coastal Kenya.
csv).

Declarations

Ethics approval and consent to participate
This study was ethically reviewed and approved by Kenyatta University 
Human Research Ethics Review Committee (PKU019/116 of 2012). The study 
was carried out in accordance with the Helsinki Declarations. Participation in 
the study was purely voluntary and written informed consent was obtained 
from the participants before enrolment. The consent forms were provided in 

both Swahili and English languages. Participants were informed of their right 
to withdraw from the study at any stage of enrollment. All the participants 
received free health education on proper nutrition. The participants who 
tested positive for HIV were referred to the Comprehensive Care Centre at 
Bomu Hospital or Coast General Teaching & Referral Hospital for follow up.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 25 January 2023 / Accepted: 19 February 2024

References
1. NACADA., (2016a). Rapid Situation Assessment Of Drugs And Substance 

Abuse In Kenya Accessed on 14th Sept via https://nacada.go.ke/sites/
default/files/2019-10/National%20ADA%20Survey%20Report%202017_2_2.
pdf.

2. UNODC., (2021). Booklet 2 - Global overview of drug demand and drug sup-
ply.Accessed on 14th Sept via https://www.unodc.org/unodc/en/data-and-
analysis/wdr-2021_booklet-2.html.

3. Vogenthaler NS, Hadley C, Lewis SJ, Rodriguez AE, Metsch LR, del Rio C. Food 
insufficiency among HIV-infected crack-cocaine users in Atlanta and Miami. 
Public Health Nutr. 2010;13(9):1478–84.

4. Tang AM, Bhatnagar T, Ramachandran R, Dong K, Skinner S, Kumar MS, Wanke 
CA. Malnutrition in a population of HIV-positive and HIV-negative drug users 
living in Chennai, South India. Drug Alcohol Depend. 2011;118(1):73–7.

5. Strike C, Rudzinski K, Patterson J, t Millson M. Frequent food insecurity 
among injection drug users: correlates and concerns. BMC Public Health. 
2012;12:1058.

6. Shaviya N, Budambula V, Webale MK, Were T. Circulating Interferon-Gamma 
Levels Are Associated with Low Body Weight in newly diagnosed Kenyan 
non-substance using tuberculosis individuals. Interdisciplinary Perspect 
Infect Dis. 2016;2016:9415364. https://doi.org/10.1155/2016/9415364.

7. Mahboub N, Rizk R, Karavetian M, de Vries N. Nutritional status and eating 
habits of people who use drugs and/or are undergoing treatment for recov-
ery: a narrative review. Nutr Rev. 2021;79(6):627–35. https://doi.org/10.1093/
nutrit/nuaa095.

8. Anema A, Wood E, Weiser SD, Qi J, Montaner JS, Kerr T. Hunger and associ-
ated harms among injection drug users in an urban Canadian setting. Subst 
Abuse Treat Prev Policy. 2010;26:5:20.

9. Alves D, Costa AF, Custódio D, Natário L, Ferro-Lebres V, Andrade F. (2011). 
Housing and employment situation, body mass index and dietary habits of 
heroin addicts in methadone maintenance treatment. Heroin Addict Relat 
Clin Probl, (1), 11–4.

10. Hendricks KM, Erzen HD, Wanke CA, Tang AM. Nutrition issues in the HIV-
infected injection drug user: findings from the nutrition for healthy living 
cohort. J Am Coll Nutr. 2010;29(2):136–43. https://doi.org/10.1080/07315724.
2010.10719827. PMID: 20679149.

11. Karajibani M, Montazerifar F, Dashipour A, Lashkaripour K, Abery M, Salari 
S. (2014). Effectiveness of Educational Programs on Nutritional Behavior in 
addicts referring to Baharan Hospital, Zahedan (Eastern of IR Iran). Int J high 
risk Behav Addict, 3(2), e18932.

12. Saeland M, Haugen M, Eriksen FL, Wandel M, Smehaugen A, Böhmer T, 
Oshaug A. High sugar consumption and poor nutrient intake among drug 
addicts in Oslo, Norway. Br J Nutr. 2011;105(4):618–24.

13. Ross LJ, Wilson M, Banks M, Rezannah F, Daglish M. Prevalence of malnutrition 
and nutritional risk factors in patients undergoing alcohol and drug treat-
ment. Nutrition. 2012;28(7–8):738–43.

14. Naude CE, Carey PD, Laubscher R, Fein G, Senekal M. Vitamin D and calcium 
status in South African adolescents with Alcohol Use disorders. Nutrients. 
2012;4:1076–94.

15. Girma T, Mossie A, Getu Y. (2015). Association between body composition 
and khat chewing in Ethiopian adults. BMC research notes, 8(680).

16. Lemieux AM, Li B, al’Absi M. Khat use and appetite: an overview and 
comparison of amphetamine, khat and cathinone. J Ethnopharmacol. 
2015;160:78–85.

https://doi.org/10.1186/s40795-024-00851-z
https://doi.org/10.1186/s40795-024-00851-z
https://nacada.go.ke/sites/default/files/2019-10/National%20ADA%20Survey%20Report%202017_2_2.pdf
https://nacada.go.ke/sites/default/files/2019-10/National%20ADA%20Survey%20Report%202017_2_2.pdf
https://nacada.go.ke/sites/default/files/2019-10/National%20ADA%20Survey%20Report%202017_2_2.pdf
https://www.unodc.org/unodc/en/data-and-analysis/wdr-2021_booklet-2.html
https://www.unodc.org/unodc/en/data-and-analysis/wdr-2021_booklet-2.html
https://doi.org/10.1155/2016/9415364
https://doi.org/10.1093/nutrit/nuaa095
https://doi.org/10.1093/nutrit/nuaa095
https://doi.org/10.1080/07315724.2010.10719827
https://doi.org/10.1080/07315724.2010.10719827


Page 9 of 10Budambula et al. BMC Nutrition           (2024) 10:55 

17. Suhaimi MZ, Sanip Z, Jan HJ, Yusoff HM. Leptin and calorie intake among 
different nicotine dependent groups. Ann Saudi Med. 2016;36(6):404–8.

18. Mineur YS, Abizaid A, Rao Y, Salas R, DiLeone RJ, Gündisch D, Diano S, De Biasi 
M, Horvath TL, Gao XB, Picciotto MR. Nicotine decreases food intake through 
activation of POMC neurons. Science. 2011;332(6035):1330–2.

19. Lee EJ, Hanchate NK, Kondoh K, Tong A, Kuang D, Spray A, Ye X, Buck LB. 
A psychological stressor conveyed by appetite-linked neurons. Sci Adv. 
2020;6(12):eaay5366. https://doi.org/10.1126/sciadv.aay5366.

20. Chéruel F, Jarlier M, Sancho-Garnier H. Effect of cigarette smoke on gustatory 
sensitivity, evaluation of the deficit and of the recovery time-course after 
smoking cessation. Tob Induc Dis. 2017;15:15.

21. McIlwraith F, Betts KS, Jenkinson R, Hickey S, Burns L, Alati R. Is low BMI Asso-
ciated with Specific Drug Use among injecting drug users? Subst Use Misuse. 
2014;49(4):374–82.

22. Gozashti MH, Elham, Mohammadzadeh, Kouros Divsalar and Mostafa Sho-
kooh. (2014). The effect of opium addiction on thyroid function tests. Journal 
of Diabetes & Metabolic Disorders. 2014;13:5.

23. Zhang M, Lv D, Zhou W, Ji L, Zhou B, Chen H, Gu Y, Zhao J, He J. (2017). The 
levels of triglyceride and total cholesterol in methamphetamine depen-
dence. Medicine, 96(16), e6631.

24. Rossow I. (2021). Illicit drug use and oral health. Addiction. 116(11).
25. NACADA., (2016b). Status of Alcohol and Drug Abuse in the Coast Region, 

Kenya: Baseline Survey Report. Accessed on 15th Sept 2022 via https://
nacada.go.ke/sites/default/files/201910/Coast%20Baseline%20Survey%20
Final%20Report_2016_17.pdf.

26. Budambula V. (2015). Predictors of HIV and Pulmonary TB Infections among 
Injection Drug Users in Mombasa County, Kenya. PhD Thesis, Kenyatta Uni-
versity. Available at https://irlibrary.ku.ac.ke/handle/123456789/6585/browse
?value=Budambula%2C+Valentine&type=author

27. Ndombi EM, Budambula V, Webale MK, Musumba FO, Wesongah JO, Mibei 
E, Ahmed AA, Lihana R, Were T. Serum adiponectin in HIV-1 and Hepatitis C 
virus mono- and co-infected Kenyan injection drug users. Endocr Connec-
tions. 2015;4(4):223–32. https://doi.org/10.1530/EC-15-0071.

28. Budambula V, Musumba FO, Webale MK, Kahiga TM, Ongecha-Owuor F, Kiarie 
JN, Sowayi GA, Ahmed AA, Ouma C, Were T. HIV-1 protease inhibitor drug 
resistance in Kenyan antiretroviral treatment-naive and -experienced injec-
tion drug users and non-drug users. AIDS Res Therapy. 2015;12:27.

29. Budambula V, Matoka C, Ouma J, Ahmed AA, Otieno MF, Were T. Socio-
demographic and sexual practices associated with HIV infection in Kenyan 
injection and non-injection drug users. BMC Public Health. 2018;18(1):193.

30. Abonyo C, Shaviya N, Budambula V, Were T. Anemia burden, types and 
Associated Risk factors among Kenyan human immunodeficiency Virus-1 and 
Mycobacterium Tuberculosis co-infected Injection Substance users. Ethiop J 
Health Sci. 2020;30(5):661–70. https://doi.org/10.4314/ejhs.v30i5.4.

31. Khazalwa EM, Were T, Mulama DH, Budambula V. The burden and types of 
anaemia among HIV infected, ART-naive injection substance users in Kenya. 
Afr Health Sci. 2022;22(1):431–42. https://doi.org/10.4314/ahs.v22i1.52.

32. Daniel WW, Cross CL. (2013). Biostatistics: A Foundation for Analysis in 
the Health Sciences. 7th edition. New York: John Wiley & Sons. ISBN-10: 
0471163864; ISBN-13: 978-0471163862.

33. NACADA., (2007). Rapid Situation Assessment Of Drug And Substance Abuse 
In Kenya, 2007. Accessed via https://nacada.go.ke/sites/default/files/2019-10/
rapid-assessment-web.pdf.

34. NASCOP., (2010). National Guidelines for HIV Testing and Counselling in Kenya 
2nd Edition, October 2010. Accessed on 15th Sept 2022 via http://guidelines.
health.go.ke:8000/media/National_Guidelines_for_HTC_in_Kenya_2010_
dWuc0Rr.pdf.

35. MOH., (2011). Quality Policy Manual for Medical Laboratory Services in 
Kenya. Accessed via file:///C:/Users/USER/Downloads/Quality%20Policy%20
Manual%20for%20Medical%20Laboratory%20Services%20in%20Kenya%20
_%20i.pdf.

36. WHO., 2022. Nutrition: Body mass index. Accessed via https://www.
who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-
index#:~:text=Body%20mass%20index%20(BMI)%20among,%3C%20
18.5%20(crude%20estimate)%20(%25).

37. Dunn OJ. Multiple comparisons using rank sums. Technometrics. 
1964;6:241–52.

38. Brodish P, Singh K, Rinyuri A, Njeru C, Kingola N, Mureithi P, Sambisa W, Weir 
S. Evidence of high-risk sexual behaviors among injection drug users in the 
Kenya PLACE study. Drug Alcohol Depend. 2011;119(1–2):138–41.

39. Oguya FO, Kenya PR, Ongecha F, Mureithi P, Musyoka H, Muraguri N, Mundia 
B, Angira C, Shose M, Basheeb TA, Mohamed AA, Oyore JP, Ochieng OG, Dida 

GO, Abdalla S, Abdool R. Rapid situational assessment of people who inject 
drugs (PWID) in Nairobi and coastal regions of Kenya: a respondent driven 
sampling survey. BMC Public Health. 2021;21(1):1549.

40. Michalopoulos LM, Jiwatram-Negrón T, Choo MKK, Kamarulzaman A, El-
Bassel N. The association between psychosocial and structural-level stressors 
and HIV injection drug risk behavior among Malaysian fishermen: a cross-
sectional study. BMC Public Health. 2016;16:464.

41. Kurth AE, Cleland CM, Des Jarlais DC, Musyoki H, Lizcano JA, Chhun N, Cheru-
tich P. HIV Prevalence, estimated incidence, and risk behaviors among people 
who inject drugs in Kenya. J Acquir Immune Defic Syndr. 2015;70(4):420–7.

42. Mburu G, Limmer M, Holland P. HIV risk behaviours among women who 
inject drugs in coastal Kenya: findings from secondary analysis of qualitative 
data. Harm Reduct J. 2019;16:10.

43. Wakibi SN, Ng’ang’a ZW, Mbugua GG. Factors associated with non-adherence 
to highly active antiretroviral therapy in Nairobi, Kenya. AIDS Res Therapy. 
2011;8:43. https://doi.org/10.1186/1742-6405-8-43.

44. Jolley CJ, Bell J, Rafferty GF, Moxham J, Strang J. (2015). Understanding Heroin 
Overdose: A Study of the Acute Respiratory Depressant Effects of Injected 
Pharmaceutical Heroin. PLoS One. 23;10(10):e0140995.

45. Self TH, Shah SP, March KL, Sands CW. Asthma associated with the use 
of cocaine, heroin, and marijuana: a review of the evidence. J Asthma. 
2017;54(7):714–22.

46. Underner M, Peiffer G, Perriot J, Jaafari N. Asthme Et usage de cannabis, de 
cocaïne ou d’héroïne [Asthma and cannabis, cocaine or heroin use]. Rev Mal 
Respir. 2020;37(7):572–89.

47. Mahboub N, Rizk R, Karavetian M, de Vries N. Nutritional status and eating 
habits of people who use drugs and/or are undergoing treatment for recov-
ery: a narrative review. Nutrion Rev. 2021;12(6):627–35.

48. Audrain-McGovern J, Benowitz NL. Cigarette smoking, nicotine, and body 
weight. Clin Pharmacol Ther. 2011;90(1):164–8.

49. Neale J, Nettleton S, Pickering L, Fischer J. Eating patterns among heroin 
users: a qualitative study with implications for nutritional interventions. 
Addiction. 2012;107(3):635–41.

50. DSM-5-TR., (2022). Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition, Text Revision (DSM-5-TR™). ISBN 978-0-89042-576-3.

51. Schmitz J, Kral A, Chu D, Wenger L, Bluthenthal R. Food insecurity among 
people who inject drugs in Los Angeles and San Francisco. Public Health 
Nutr. 2016;19(12):2204–12.

52. Jeynes KD, Gibson EL. The importance of nutrition in aiding recovery from 
substance use disorders: a review. Drug Alcohol Depend. 2017;179:229–39.

53. Stickel A, Rohdemann M, Landes T, Engel K, Banas R, Heinz A, Müller CA. 
Changes in Nutrition-related behaviors in Alcohol-Dependent patients 
after Outpatient detoxification: the role of chocolate. Subst Use Misuse. 
2016;51(5):545–52.

54. Cho SA, Joo HJ, Cho JY, Lee SH, Park JH, Hong SJ, Yu CW, Lim DS. (2017). 
Visceral Fat Area and serum adiponectin level predict the development of 
metabolic syndrome in a community-based Asymptomatic Population. PLoS 
ONE, 12(1).

55. Jitnarin N, Kosulwat V, Rojroongwasinkul N, Boonpraderm A, Haddock CK, 
Poston WS. The relationship between smoking, body weight, body mass 
index, and dietary intake among Thai adults: results of the national Thai Food 
Consumption Survey. Asia Pac J Public Health. 2014;26(5):481–93.

56. Yun JE, Kimm H, Choi YJ, Jee SH, Huh KB. Smoking is associated with abdomi-
nal obesity, not overall obesity, in men with type 2 diabetes. J Prev Med 
Public Health. 2012;45(5):316–22.

57. Fujiyoshi A, Miura K, Kadowaki S, Azuma K, Tanaka S, Hisamatsu T, Arima H, 
Kadota A, Miyagawa N, Takashima N, Ohkubo T, Saitoh Y, Torii S, Miyazawa I, 
Maegawa H, Murata K, Ueshima H, SESSA Research Group. Lifetime cigarette 
smoking is associated with abdominal obesity in a community-based sample 
of Japanese men: the Shiga Epidemiological Study of subclinical atheroscle-
rosis (SESSA). Prev Med Rep. 2016;16:4:225–32.

58. Graff-Iversen S, Hewitt S, Forsén L, Grøtvedt L, Ariansen I. Associations of 
tobacco smoking with body mass distribution; a population-based study of 
65,875 men and women in midlife. BMC Public Health. 2019;19(1):1439.

59. Rouhani S, Allen ST, Whaley S, White RH, O’Rourke A, Schneider KE, Kilkenny 
ME, Weir BW, Sherman SG. Food access among people who inject drugs in 
West Virginia. Harm Reduct J. 2021;18(1):90.

60. Shekarchizadeh H, Khami MR, Mohebbi SZ, Ekhtiari H, Virtanen JI. Oral health 
of drug abusers: a review of Health effects and Care. Iran J Public Health. 
2013;42(9):929–40.

61. Escobar M, Scherer JN, Soares CM, Guimarães LSP, Hagen ME, von 
Diemen L, Pechansky F. (2018). Active Brazilian crack cocaine users: 

https://doi.org/10.1126/sciadv.aay5366
https://nacada.go.ke/sites/default/files/201910/Coast%20Baseline%20Survey%20Final%20Report_2016_17.pdf
https://nacada.go.ke/sites/default/files/201910/Coast%20Baseline%20Survey%20Final%20Report_2016_17.pdf
https://nacada.go.ke/sites/default/files/201910/Coast%20Baseline%20Survey%20Final%20Report_2016_17.pdf
https://irlibrary.ku.ac.ke/handle/123456789/6585/browse?value=Budambula%2C+Valentine&type=author
https://irlibrary.ku.ac.ke/handle/123456789/6585/browse?value=Budambula%2C+Valentine&type=author
https://doi.org/10.1530/EC-15-0071
https://doi.org/10.4314/ejhs.v30i5.4
https://doi.org/10.4314/ahs.v22i1.52
https://nacada.go.ke/sites/default/files/2019-10/rapid-assessment-web.pdf
https://nacada.go.ke/sites/default/files/2019-10/rapid-assessment-web.pdf
http://guidelines.health.go.ke:8000/media/National_Guidelines_for_HTC_in_Kenya_2010_dWuc0Rr.pdf
http://guidelines.health.go.ke:8000/media/National_Guidelines_for_HTC_in_Kenya_2010_dWuc0Rr.pdf
http://guidelines.health.go.ke:8000/media/National_Guidelines_for_HTC_in_Kenya_2010_dWuc0Rr.pdf
http://www.file:///C:/Users/USER/Downloads/Quality%20Policy%20Manual%20for%20Medical%20Laboratory%20Services%20in%20Kenya%20_%20i.pdf
http://www.file:///C:/Users/USER/Downloads/Quality%20Policy%20Manual%20for%20Medical%20Laboratory%20Services%20in%20Kenya%20_%20i.pdf
http://www.file:///C:/Users/USER/Downloads/Quality%20Policy%20Manual%20for%20Medical%20Laboratory%20Services%20in%20Kenya%20_%20i.pdf
https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-index#:~:text=Body%20mass%20index%20(BMI)%20among,%3C%2018.5%20(crude%20estimate)%20(%25)
https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-index#:~:text=Body%20mass%20index%20(BMI)%20among,%3C%2018.5%20(crude%20estimate)%20(%25)
https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-index#:~:text=Body%20mass%20index%20(BMI)%20among,%3C%2018.5%20(crude%20estimate)%20(%25)
https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-index#:~:text=Body%20mass%20index%20(BMI)%20among,%3C%2018.5%20(crude%20estimate)%20(%25)
https://doi.org/10.1186/1742-6405-8-43


Page 10 of 10Budambula et al. BMC Nutrition           (2024) 10:55 

nutritional, anthropometric, and drug use profiles. Revista brasileira 
de psiquiatria (Sao Paulo, Brazil: 1999), 40(4), 354–360. https://doi.
org/10.1590/1516-4446-2017-2409.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1590/1516-4446-2017-2409
https://doi.org/10.1590/1516-4446-2017-2409

	Nutritional status of people who inject drugs in Coastal Kenya: a cross-sectional study
	Abstract
	Introduction
	Methods
	Setting, design and study participants
	Sample size determination
	Data collection tools
	Quantitative variables
	Statistical methods

	Results
	Discussion
	Conclusion
	References


