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Background: Undernutrition is a major public health problem worldwide, 
particularly in developing countries like Ethiopia. However, nutritional problems 
are frequently overlooked in low-income countries, especially among vulnerable 
populations such as imprisoned people. The scientific data on the rate of 
undernutrition among imprisoned people in Ethiopia is limited. Hence, this study 
aimed to assess the magnitude and associated factors of undernutrition among 
adult prisoners in Fiche town, central Ethiopia.

Methods: A facility-based cross-sectional study was conducted from August 15 
to September 15, 2020. A systematic random sampling technique was used to 
select participants. All prisoners whose age was 18 years and above who have 
been in prison for at least 6 months were included. Data were collected using 
interviewer-administered pretested semi-structured questionnaires and standard 
anthropometric measurements. A cut-off point of body mass index <18.5 kg/m2 
was used to measure undernutrition. Data were coded, entered into Epi-data 
version 3.1, and analyzed using Statistical Package for Social Sciences version 20.0. 
A binary logistic regression analysis was conducted to identify factors associated 
with undernutrition. The adjusted odds ratio (AOR) with a 95% confidence interval 
(CI) was calculated to measure the strength of the association and a p-value of 
less than 0.05 was considered statistically significant.

Results: The overall magnitude of undernutrition among adult prisoners was 20% (95% 
CI: 16.5–23.6). Duration of imprisonment, incarcerated for 25 to 59 months (AOR = 3.07; 
95% CI: 1.33, 7.04) and for greater than 59 months (AOR = 4.56; 95% CI: 2.0, 10.45), mild 
and moderate depression (AOR = 1.9; 95% CI: 1.05, 3.45), and moderately severe and 
severe depression (AOR = 2.78; 95% CI: 1.17, 6.60) were significantly associated with 
increased odds of undernutrition. However, being female (AOR = 0.51; 95% CI: 0.26, 
0.98), having financial support (AOR = 0.36; 95% CI: 0.15, 0.87), engaging in income-
generating work within the prison (AOR = 0.27; 95% CI: 0.15, 0.47), having medium 
dietary diversity (AOR = 0.35; 95% CI: 0.15, 0.80), and having good dietary diversity 
(AOR = 0.23; 95% CI: 0.08, 0.61) significantly decreased the odds of undernutrition.

Conclusion: The magnitude of undernutrition among adult prisoners was 
high, with one in five prisoners in Fiche town prison having undernutrition. Sex, 
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financial support, duration of imprisonment, income-generating work in the 
prison, dietary diversity, and depression were predictors of undernutrition. Hence, 
access to healthy food and diversified diets should be  ensured for prisoners, 
and implementing early screening and treatment of depression, as well as 
encouraging prisoners to engage in income-generating work within the prison is 
recommended to reduce the burden of undernutrition.
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Introduction

Malnutrition refers to either inadequate intake of nutrients or 
intake of nutrients over body requirements (1, 2). The rate of 
malnutrition is high in developing countries, ranging from 6% to 48% 
among older adults in sub-Saharan Africa (2). In Ethiopia, 
malnutrition is a common health problem affecting 21.9% of the 
population in 2014 (3). Factors such as inadequate food consumption, 
increased nutrient loss, inadequate nutrient absorption, loss of 
appetite, inability to chew and swallow, and rising prescription drug 
use are identified as being associated with malnutrition (4–6). The 
health consequences of malnutrition are significant, ranging from 
delayed recovery to increased mortality (7, 8). Insulin resistance, poor 
immune function, reduced muscle strength, difficulty keeping warm, 
dyslipidemia and diminished capacity for hard labor are possible 
physiologic consequences of malnutrition (9–11).

Globally, nearly 11 million people are confined in prisons, with 
the largest number held in Africa (12). Marginalized and poor people 
make up a large percentage of the world’s prisoners (13). There are 
approximately 100,000 to 120,000 inmates in Ethiopia (14). Nowadays, 
due to the increasing number of imprisoned people, the provision of 
adequate food remains an ongoing problem, putting prisoners at risk 
of malnutrition (15). Prisoners are subjected to a variety of harmful 
and deterrent health conditions, including nutritional-related 
problems (16, 17).

Access to adequate nutrition is a basic human right and prisoners 
should be provided with healthy food choices and diversified diets to 
optimize health (18, 19). Prisoners are exposed to a number of 
unfavorable health and health-deterring factors including higher risks 
of mortality and injuries (15–17, 20, 21). The literature indicates that 
prisoners face different nutritional problems ranging from several 
micronutrient deficiencies and re-emerging related diseases to delayed 
recovery, mental illness, sexual health problems, infectious diseases, 
and increased risk of mortality (22–24).

Prisoners are particularly vulnerable to suffering from 
undernutrition compared to the general population (7, 25). Several 
factors have been identified for undernutrition among prisoners, 
including lack of adequate food, poor dietary diversity, infections, 
prolonged duration of imprisonment, absence of financial support and 
family visits, and overcrowding living conditions (26–28). In addition, 

behavioral factors such as smoking, khat chewing and alcohol use are 
identified risk factors of undernutrition (29).

In Africa, there is limited evidence on the various health problems 
of prisoners despite the relevance of such evidence to the health of the 
prisoners and the community (29). Prisoners incarcerated in 
developing countries are especially vulnerable to dietary deficiencies, 
with the highest rate in the prisons of low-income countries (8). For 
instance, 38.4% of the female detainees in Antanmora prison, 
Madagascar were undernourished (28). The evidence from two studies 
in Ethiopia indicated that about 18.6% and 23.2% of adult prisoners 
were undernourished (30, 31).

In low-income countries, nutrition-related issues are often 
neglected; particularly among vulnerable groups such as imprisoned 
people (32). The foods served in many prisons are not sufficient in 
terms of quantity and quality (33). In many developing countries, 
including Ethiopia, the incarcerated people primarily obtain their 
food from the prison, which is insufficient to meet their nutritional 
needs (7). In Ethiopia, the prison health system is not well integrated 
with the national health system, and the health problems of prisoners 
are mostly marginalized by researchers (29). Hence, the scientific data 
on the rate of undernutrition among prisoners in Ethiopia is limited. 
Therefore, this study aimed to determine the magnitude and predictors 
of undernutrition among adult prisoners in Fiche town, 
central Ethiopia.

Methods and materials

Study setting and period

The study was conducted in Fiche town prison, North Shewa, 
central Ethiopia from August 15 to September 15, 2020. Fiche town is 
located 152 km from Addis Ababa, the capital city of Ethiopia, to the 
north. The town is the administrative center for the North Shewa Zone 
of Oromia Regional State. Fiche Town Prison serves as a central 
destination for inmates coming from surrounding smaller prisons or 
police stations. There were 2,100 prisoners in Fiche town prison 
during the study period, of whom 1,200 (749 males and 451 females) 
were adults 18 years of age and older.

Study design and population

A facility-based cross-sectional study was conducted to determine 
the magnitude of undernutrition and associated factors among adult 

Abbreviations: AOR, Adjusted Odds Ratio; CI, Confidence Interval; COR, Crude 

Odds Ratio; DDS, Dietary Diversity Score; TB, Tuberculosis; WHO, World Health 

Organization.
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prisoners in Fiche town prison, central Ethiopia. All randomly 
selected prisoners whose age was 18 years and above who have been 
in prison for at least 6 months and were available during the data 
collection period were included in the study. Whereas, pregnant and 
lactating mothers as well as prisoners with physical deformities who 
were unable to assume an erect position during anthropometric 
measurements were excluded.

Sample size determination

The sample size required for the study was determined using a 
single population proportion formula with the assumptions of a 25.2% 
prevalence of undernutrition among adult prisoners taken from a 
previous study conducted in Northern Ethiopia (29), a 95% CI, and a 
4% margin of error. Hence, the final sample size required for this study 
after adding a 10% for non-response rate was 497.

Sampling techniques and procedures

A stratified random sampling technique was employed to form the 
strata by the sex of eligible prisoners. A sampling frame was created 
using lists of eligible prisoners obtained from the prison administration 
office. Then, after stratifying the sampling frame by the sex of prisoners, 
the estimated sample size was proportionally allocated to the size of 
each stratum. The study sample was selected using prisoners’ 
identification (ID) numbers. The first participant was selected by lottery 
method from each stratum. Finally, the study participants were selected 
from each stratum using systematic random sampling techniques.

Data collection tools and techniques

An interviewer-administered pretested and validated semi-
structured questionnaire adapted from available literature (29, 31, 34) 
and modified to the study variables was used to collect the data. The 
questionnaire was initially developed in English, translated to the local 
languages (Afan Oromo and Amharic), and then re-translated into 
English by language experts to check for consistency. The questionnaire 
consisted of socioeconomic and demographic characteristics, nutritional 
status, behavioral characteristics, history of previous detentions, duration 
of imprisonment, clinical conditions and service-related variables, and 
anthropometric measurements. The data regarding socio-demographic 
characteristics and related variables were collected by trained data 
collectors and supervisors using interviewer-administered pretested 
questionnaires. Behavioral characteristics such as smoking cigarettes 
were gathered using “Yes/No” questions. Prisoners were classified as 
smokers if they smoked one or more cigarettes per day (35). Similarly, 
Yes/No questions were used to assess the presence of acute or chronic 
diseases such as tuberculosis (TB).

Measurement of variables

Undernutrition
Undernutrition was considered in the adult prisoners whose body 

mass index (BMI) was less than 18.5 kg/m2 (36, 37).

Anthropometric measurements
The weight and height of the participants were measured using a 

digital standing weight scale and stadiometer (Detecto, 
United Kingdom) which measures weight and height together. The 
weight scale was calibrated to zero before measuring each participant 
and the accuracy of the instrument was checked by measuring the 
weight of a known object. The accuracy of the stadiometer was also 
checked by measuring the height of an object with a known height. 
The weight and height measurements were taken while wearing only 
light clothing, bare feet, and no headwear. The height was measured 
while respondents were standing erect against the stadiometer with 
the shoulder, buttock, calf and heels touching the stadiometer and eyes 
looking straight ahead (Frankfurt plane) so that the line of sight was 
perpendicular to the body. Both weight and height were recorded to 
the nearest 0.1 kg and 0.1 cm, respectively (30, 31, 37). The BMI was 
calculated by a person’s weight in kilograms divided by the square of 
height in meters.

Dietary diversity score
Individual dietary diversity score (IDDS) was measured after 

dietary intake data were collected using a 24 h dietary recall method. 
Any type of food that was consumed by participants within 24 h before 
the time of data collection was recorded. A set of 10 food groups were 
used to guide the scoring per the food items consumed. Participants 
received a “1” point if they consumed a minimum of one food within 
each sub-group, and a “0” if they did not (38). The scores were 
summed up to get the total IDDS. Finally, prisoners with a score of 5 
and above were categorized as having a diversified diet and those with 
a score of less than 5 were classified as having a non-diversified 
diet (39).

Depression
Depression was assessed using the Patient Health Questionnaire-

nine (PHQ-9) with a five-point severity scale. The tool has strong 
psychometric properties as evidenced by its validity and reliability, 
and a score of 10 or more on this scale is reported to have a sensitivity 
of 88% and a specificity of 88% for major depressive disorder (40). The 
total score was computed by adding the scores of all nine items on the 
scale. The depressive symptoms on PHQ-9 were rated on a scale 
ranging from “0” (not at all) to “3” (nearly every day). The total score 
ranges from 0–27. The scores represent 0–4 considered as none/
minimal, 5–9 as mild, 10–14 as moderate, 15–19 as moderately severe, 
and 20–27 as severe depression (41). The participants were considered 
in a state of depression if they scored five and above.

Khat chewing
Khat chewing was measured considering both lifetime chewing 

duration (in years) and time spent in a single chewing session (in 
hours). Participants who used khat for more than five years and 
chewed for more than four hours in a single chewing session before 
they were incarcerated were considered khat chewers (31).

Data quality management

A pretested and validated semi-structured data collection tool was 
adapted to ensure data quality. Two days training were given to data 
collectors and supervisors on the objectives of the study, the contents 
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of data collection tools, the anthropometric measurements, and how 
to collect and record data appropriately. A pretest was conducted on 
5% of the sample size in a similar study population before the actual 
data collection period to check for the reliability and validity of data 
collection tools. The questionnaires were reviewed and checked for 
completeness and consistency, and necessary amendments were made 
based on the results of the pretest. The collected data were carefully 
checked for completeness, accuracy and consistency by supervisors 
and the principal investigator on daily basis. Double data entry was 
done by two individuals to minimize errors.

Data processing and analysis

The collected data were cleaned, coded and entered into Epi-Data 
version 3.1 and analyzed using Statistical Package for Social Sciences 
(SPSS) version 20.0 software. Texts, tables and figures were used to 
display descriptive and summary statistics. The binary logistic 
regression analysis was conducted to identify the determinants of 
undernutrition. Initially, the bivariate logistic analysis was conducted 
to determine the candidate variables for the multivariate logistic 
analysis. All variables with a p-value of less than 0.25 in the bivariate 
logistic analysis were fitted into the multivariate logistic analysis to 
identify factors significantly associated with undernutrition. The 
variance inflation factor (VIF) was used to check the existence of 
multicollinearity among variables. All variables were observed with 
VIF <2, showing the non-existence of multicollinearity. The logistic 
regression goodness of fit of the model was checked using the Hosmer 
and Lemeshow statistical test and indicated a good fit for the model at 
a p-value of 0.793. Both crude and adjusted odds ratios with a 95% CI 
were calculated to show the strength of the association, and a p-value 
<0.05 was used to declare statistical significance.

Results

Socio-demographic characteristics of 
study participants

A total of 479 adult prisoners were enrolled in the study, giving 
a response rate of 96.4%. The mean (SD) age of the study 
participants was 39.64 (±12.21) years. Among the prisoners, more 
than one-fourth (27.76%) were in the age group of 30–39 years. The 
majority (62.2%) of the prisoners were males. In this study, nearly 
two-thirds (64.3%) of the prisoners were ever married and 62.84% 
had never received any level of formal education. More than half 
(54.5%) of the prisoners were rural residents and 48.43% were 
farmers before imprisonment (Table 1).

Detention conditions of prisoners

Among the prisoners, 46.35% were held in prison for 
25 months and above. The majority (86.85%) had no history of 
previous detentions. Almost all (98.75%) prisoners were sleeping 
in a group. The majority (78.5%) of the prisoners were involved 
in income-generating activities in the prison. More than 
two-thirds (72.23%) of the prisoners were not visited by their 
families and more than three-quarters (80.17%) did not receive 

any financial support from their families or significant others 
(Table 2).

Behavioral, nutritional and health-related 
characteristics

The majority (86.22%) of the prisoners were nonsmokers. Less 
than one-third (29.85%) of the prisoners had a good dietary diversity 
score (DDS), and three-fourths of prisoners ate three times a day. 
More than three-fourths (77.45%) of the prisoners had food sources 
other than the prison. Regarding health-related characteristics, 13.99 
and 3.76% of the prisoners had a self-reported current illness and 
a history of TB treatment in the last 12 months, respectively. In the 
current study, 5.43% and 1.46% of the prisoners had moderately severe 
and severe depression during the survey, respectively and were linked 
to nearby health facilities for further evaluation and management 
(Table 3).

Magnitude of undernutrition

The overall magnitude of undernutrition among adult prisoners in 
this study was found to be 20% (95% CI: 16.5–23.6) (Figure 1). Among 
undernourished prisoners, 6.7% were moderately undernourished. 

TABLE 1 Socio-demographic characteristics of the study participants in 
Fiche town prison, central Ethiopia, 2020 (n = 479).

Variables Category
Frequency 

(N)
Percentage 

(%)

Sex Male 298 62.20

Female 181 37.80

Age (in years) 18–29 119 24.84

30–39 133 27.76

40–49 113 23.60

>49 114 23.80

Religion Orthodox 322 67.22

Protestant 90 18.79

Muslim 55 11.48

Others 12 2.51

Marital status Never married 308 35.70

Ever married 171 64.30

Educational 

status

No formal education 301 62.84

Primary education 76 15.87

Secondary education 67 13.99

Tertiary education 35 7.30

Previous 

occupation

Farmer 232 48.43

Merchant 113 23.59

Government employee 53 11.06

Daily laborer 33 6.89

Jobless 48 10.03

Previous 

residence

Rural 261 54.50

Urban 218 45.50

https://doi.org/10.3389/fnut.2023.1144654
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Wondimu et al. 10.3389/fnut.2023.1144654

Frontiers in Nutrition 05 frontiersin.org

About 23.15% of the male prisoners were undernourished in the study 
(Figure 2).

Factors associated with undernutrition

In the bivariable binary logistic analysis, sex, financial support, 
duration of imprisonment, income-generating work in the prison, 
dietary diversity, and depression were significantly associated with 
undernutrition. The odds of undernutrition among female prisoners 
were reduced by 49% (AOR = 0.51; 95% CI: 0.26, 0.98). The odds of 
undernutrition among prisoners with financial support were reduced 
by 64% (AOR = 0.36; 95% CI: 0.15, 0.87). Prisoners who were 
incarcerated for 25 to 59 months (AOR = 3.07; 95% CI: 1.33, 7.04) and 
for greater than 59 months (AOR = 4.56; 95% CI: 2.00, 10.45) were 
more likely to be undernourished compared to prisoners who were 
detained for 6 to 12 months. The odds of undernutrition among 
prisoners engaged in income-generating work were reduced by 73% 
(AOR = 0.27; 95% CI: 0.15, 0.47). Similarly, the risk of developing 
undernutrition among prisoners with medium dietary diversity 
(AOR = 0.35; 95% CI: 0.15, 0.80) and good dietary diversity 
(AOR = 0.23; 95% CI: 0.08, 0.61) was reduced by 65 and 77%, 
respectively. Moreover, the odds of undernutrition among prisoners 
with mild and moderate depression and moderately severe and severe 
depression were (AOR = 1.9; 95% CI: 1.05, 3.45) and (AOR = 2.78; 
95% CI: 1.17, 6.60), respectively (Table 4).

Discussion

This study was conducted to determine the magnitude of 
undernutrition and associated factors among adult prisoners in Fiche 
town prison, central Ethiopia. Sex, financial support, duration of 
imprisonment, income-generating work in the prison, dietary 

TABLE 2 Detention conditions of the prisoners in Fiche town prison, 
central Ethiopia, 2020 (n = 479).

Variables Category
Frequency 

(N)
Percentage 

(%)

Duration of detention 

(in months)

6–12 115 24.01

13–24 142 29.64

25–59 114 23.80

>59 108 22.55

History of previous 

detention

Yes 63 13.15

No 416 86.85

Sleeping condition Individual 6 1.25

In a group 473 98.75

Engaged in income-

generating work in the 

prison

No 103 21.50

Yes 376 78.50

Family visits No 346 72.23

Yes 133 27.77

Financial support No 384 80.17

Yes 95 19.83

TABLE 3 Behavioral, nutritional and health-related characteristics of the 
study participants in Fiche town prison, central Ethiopia, 2020 (n = 479).

Variables Category Frequency 
(N)

Percentage 
(%)

Smoking No 413 86.22

Yes 66 13.78

Alcohol use No 396 82.67

Yes 83 17.33

Chew khat No 463 96.66

Yes 16 3.34

Meal frequency 

(per day)

Once 6 1.25

Twice 56 11.70

Three times 345 72.03

Four or more times 72 15.02

Food sources 

other than the 

prison

No 108 22.55

Yes 371 77.45

Dietary diversity 

(DD)

Low 43 8.98

Medium 293 61.17

Good 144 29.85

Self-reported 

current illness

No 412 86.01

Yes 67 13.99

History of TB 

treatment in the 

last 12 months

No 461 96.24

Yes 18 3.76

History of medical 

treatment for the 

last 2 weeks

No 460 96.03

Yes 19 3.97

Depression None/minimal 317 66.18

Mild 92 19.21

Moderate 37 7.72

Moderately severe 26 5.43

Severe 7 1.46

TB, Tuberculosis.

20%

80%

Magnitude of undernutri�on

Under nutri�on
Normal

FIGURE 1

Magnitude of undernutrition among adult prisoners in Fiche town 
prison, central Ethiopia, 2020 (n = 479).
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FIGURE 2

Magnitude of undernutrition across sex among adult prisoners in Fiche town prison, central Ethiopia, 2020 (n = 479).

diversity, and depression were predictors of undernutrition among 
adult prisoners in Fiche town prison.

In the current study, the overall magnitude of undernutrition 
among adult prisoners was found to be 20%. This finding is consistent 
with the studies conducted in Ethiopian prisons: Mizan (18.6%) (31) 
and Butajira (23.2%) (30). However, this finding is lower than the 
findings of the studies conducted in Tigray prison, Ethiopia (25.2%) 
(29), Kality prison, Addis Ababa, Ethiopia (43%) (42) and Antanimora 
prison, Madagascar (38.4%) (28). This disparity might be because of 
the difference in characteristics of the study participants. The current 
study was conducted among all prisoners, but the study conducted in 
Kality prison was among prisoners living with HIV/AIDS; increasing 
body demand for nutrients, diminishing body stores, reducing food 
intake, and adversely affecting nutrient absorption and metabolism 
(27), whereas a study from Antanimora prison was among female 
prisoners. In disparity, this finding is higher than the studies from 
New Guinea (5%) (23) and Nigeria (4%) (43). This discrepancy might 
be, due to the difference in the study setting, the number of prisoners 
in the study area and the socioeconomic characteristics of 
study participants.

In this study, female prisoners were less likely to be 
undernourished compared to male prisoners. This might be due to 
the coordinated effort to improve the situation by the female 
prisoner’s administrative office that put female prisoners in a 
relatively better state of health and nutrition than male prisoners in 
the study. In addition, women can consume more energy than they 
expend and accumulate fat more effectively, making them more 
efficient at energy conservation (44). An additional explanation 
could be that the federal government has coordinated efforts to 
ameliorate the situation of female inmates, resulting in better health 
and nutrition than male inmates (42, 45).

Prisoners who had financial support were less likely to be at risk 
of developing undernutrition compared to their counterparts. This 
finding is supported by the studies conducted in Tigray, Butajira and 

Mizan prisons in Ethiopia which showed prisoners with financial 
support were less likely to be undernourished (29–31). This could 
be because prisoners who have financial support can afford to buy 
meals from outside the prison and thus have better access to adequate 
and diverse food. Similarly, prisoners who were engaged in income-
generating work in the prison were less likely to be undernourished 
compared to prisoners who were not. This could be because the foods 
in many prisons are insufficient to provide the body with the essential 
energy (28), and prisoners who are engaged in income-generating 
work can afford to buy meals from outside the prison for their 
caloric needs.

In the present study, the duration of imprisonment was 
significantly associated with undernutrition. Prisoners who had been 
imprisoned for a longer time were more likely to be undernourished 
compared to prisoners who had been imprisoned for a shorter time. 
This finding is in line with the studies conducted in Tigray, Butajira 
and Mizan prisons in Ethiopia (29–31). Moreover, this finding is also 
supported by the study conducted among female prisoners in 
Antanimora prison, Madagascar (28). The evidence from the study 
has shown that prison foods are frequently nutritionally deficient, and 
prisoners who have been detained for a long time are exposed to these 
nutritionally deficient foods regularly, potentially leading to 
undernutrition (33).

The finding of this study revealed that prisoners with medium and 
good dietary diversity were less likely to be undernourished compared 
to prisoners with lower dietary diversity. Previous literature showed a 
strong association between dietary diversity and nutritional status 
(46–48). This is because dietary diversity is associated with food 
availability and nutrient intake and is an important factor in 
nutritional outcomes (49).

The finding of the current study further revealed that 
depression was significantly associated with undernutrition. The 
prisoners who had depression were more likely to 
be undernourished compared to their counterparts. The finding 
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of this study is in line with the study conducted in Mizan Prison 
Institute, Ethiopia (31). This could be, due to depression, which 
can affect people’s appetite and lead to a reduction in food intake, 

resulting in significant weight loss and undernutrition (41, 50). 
The evidence from the studies also showed that malnutrition 
increases the risk of depression (51).

TABLE 4 Factors associated with undernutrition among adult prisoners in Fiche town prison, central Ethiopia, 2020 (n = 479).

Variables

Under nutrition

COR (95% CI) p-value AOR (95% CI) p-valueYes (n = 96) N 
(%)

No (n = 383) N 
(%)

Sex

Male 69 (23.15) 229 (76.85) 1 1

Female 27 (14.92) 154 (85.08) 1.01 (0.64–1.61) 0.07 0.51(0.26–0.98)a 0.04

Age category (in years)

18–29 24 (20.17) 95 (79.83) 1 1

30–39 21 (15.79) 112 (84.21) 0.78 (0.39–1.41) 0.19 0.63 (0.28–1.40) 0.26

40–49 20 (17.70) 93 (82.30) 0.85 (0.44–1.64) 0.24 0.84 (0.31–2.03) 0.70

>49 31 (27.19) 83 (72.81) 1.47 (0.80–2.72) 0.10 0.98 (0.39–2.42) 0.97

Marital status

Never married 65 (21.10) 243 (78.90) 1 1

Ever married 31 (18.13) 140 (81.87) 0.82 (0.51–1.33) 0.21 1.06 (0.60–1.88) 1.06

Financial support

No 86 (22.39) 298 (77.61) 1 1

Yes 10 (10.53) 85 (89.47) 0.41 (0.20–0.82) 0.23 0.36 (0.15–0.87)a 0.02

Food sources other than the prison

No 24 (22.22) 84 (77.78) 1 1

Yes 72 (19.41) 299 (80.59) 0.84 (0.50–1.42) 0.63 0.82 (0.39–1.68) 0.58

Duration of imprisonment (in months)

6–12 12 (10.43) 103 (89.57) 1 1

13–24 17 (11.97) 125 (88.03) 1.16 (0.53–2.55) 0.68 1.28 (0.55–3.02) 0.56

25–59 (27 23.68) 87 (76.32) 2.66 (1.27–5.57) 0.20 3.07 (1.33–7.04)a 0.00

>59 40 (37.04) 68 (62.96) 5.05 (2.47–10.31) 0.00 4.56 (2.00–10.45)a 0.00

Family visits

No 69 (19.94) 277 (80.06) 1 1

Yes 27 (20.30) 106 (79.70) 1.02 (0.62–1.68) 0.29 0.66 (0.41–1.20) 0.36

Income-generating work in the prison

No 41 (39.81) 62 (60.19) 1 1

Yes 55 (14.63) 321 (85.37) 0.26 (0.16–0.42) 0.02 0.27 (0.15–0.47)a 0.00

Dietary diversity (DD)

Low 23 (53.49) 20 (46.51) 1 1

Medium 241 (82.25) 52 (17.75) 0.24 (0.12–0.47) 0.14 0.35 (0.15–0.80)a 0.01

Good 120 (83.33) 24 (16.67) 0.22 (0.10–0.46) 0.21 0.23 (0.08–0.61)a 0.00

Self-reported current illness

No 57 (13.83) 355 (86.17) 1 0.24 1

Yes 28 (41.79) 39 (58.21) 4.47(2.55–7.83) 5.20 (2.69–10.07) 0.07

Depression

No/minimal 49 (15.46) 268 (84.54) 1 1

Mild & moderate 37 (28.68) 92 (71.32) 2.05 (1.24–3.39) 0.03 1.90 (1.05–3.45)a 0.01

Moderately severe & 

severe

10 (30.30) 23 (69.70) 2.83 (1.39–5.79) 0.02 2.78 (1.17–6.60)a 0.00

aSignificantly associated variables at a p-value <0.05. The bold values are to indicate/show significantly associated variables that had p-value <0.05.
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Strengths and limitations

The primary data were gathered from the study participants and 
used in this study to determine the magnitude of undernutrition. The 
calibrated and standardized anthropometric instruments were used to 
minimize measurement error. The study provides research-based 
relevant data on the magnitude of undernutrition and identifies its 
determinant factors which could help health policymakers in 
designing evidence-based preventive measures. Despite these 
important merits, the study had the following limitations. Primarily, 
due to the nature of the cross-sectional study design, it was difficult to 
establish the cause-effect relationship between the variables. Secondly, 
the BMI used to measure undernutrition was one of the limitations 
since it is not sensitive enough to recognize small clinically significant 
weight loss. The self-reported questionnaires were prone to social 
desirability bias. Moreover, recall bias was another limitation since 
some questions were asked about the events that occurred 24 h back. 
This was minimized by probing the respondents about the events.

Conclusion

The magnitude of undernutrition among adult prisoners was 
found to be high. One in five prisoners was undernourished in Fiche 
town prison, alarming the need for urgent and appropriate 
interventions. Sex, financial support, duration of imprisonment, 
income-generating work in the prison, dietary diversity, and 
depression were predictors of undernutrition. Therefore, the prison 
authorities should ensure that prisoners have access to healthy food 
options and diversified diets, as well as implementing early screening 
and treatment of depression are crucial in reducing the burden of 
undernutrition and related health conditions. In addition, encouraging 
prisoners to participate in income-generating activities within the 
prison is recommended in the study setting. Moreover, prisoners who 
lack social support and have been incarcerated for a prolonged period 
of time should be given special attention.
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