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Abstract

Background: In the Peruvian penitentiary context, exposure to adverse conditions may contribute to the development of
chronic diseases, whose association with physical disability, particularly in mobility and dexterity, has been scarcely explored.

Objectives: The objective of this study is to estimate the association between chronic diseases and mobility and dexterity
disabilities in the penitentiary population of Peru.

Methods: A cross-sectional analytical study based on data from the 2016 National Census of the Penitentiary Population, which
included 76,180 inmates in 66 penitentiary centers. Individuals over 18 years old who answered key questions about chronic
diseases and disabilities were included. The final sample consisted of 75,963 inmates. A 405-item questionnaire was
administered, from which only the information related to chronic diseases and disabilities was considered for analysis.
Descriptive statistics, bivariate analyses, and Poisson regression models were applied to estimate adjusted associations,
accounting for potential confounding variables and adhering to established ethical research principles.

Results: The majority of participants were male (94%), and the predominant age group was 30 - 34 years (43.3%). About 9.7%
reported mobility and dexterity disabilities, with 39.4% having mild disabilities. Regarding chronic diseases, 6.3% had lung
diseases, 4.8% had hypertension, and 2.5% had diabetes. A significant association was found between chronic diseases and
disability. Multimorbidity increased the risk of disability, with a prevalence ratio (PR) of 2.00 for one disease, 2.89 (2.62 - 3.20) for
two diseases, and 3.91(3.25 - 4.70) for three diseases.

Conclusions: The presence of chronic diseases such as diabetes, hypertension, and respiratory disease, as well as their
comorbidity, is significantly associated with a higher prevalence of mobility and dexterity disabilities among incarcerated

individuals.
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1. Background

Disability, as defined by the International
Classification of Functioning (ICF), Disability and
Health, refers to a deficiency or limitation that affects an
individual's social participation (1). This condition may
involve deficiencies in body functions or structures,
limitations in performing activities, and restrictions in
participation. Accordingly, the ICF classifies the severity
of disability into various degrees: "No disability", "mild",
"moderate", and "severe" (1, 2), which allows for

interventions to be tailored to the specific needs of
different populations.

Among the types of functional disability, those
related to manual dexterity and mobility are
distinguished (2). The latter refers to difficulties in
movement and walking, often necessitating the use of
assistive devices such as canes or wheelchairs.
Meanwhile, dexterity-related disability, also known as
fine motor impairment, involves limitations in
performing fine manual tasks such as writing, handling
objects, or dressing oneself (2, 3). In this context, the ICF,
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developed by the World Health Organization (WHO) (4),
provides a comprehensive framework for describing
health, encompassing body functions, activities,
participation, and contextual factors. However, due to
its complexity, the ICF's application in population-based
surveys is limited, prompting the development of
adapted tools such as the Washington Group on
Disability ~ Statistics' classification (5), which
recommends the use of self-reported questions to assess
domains including vision, hearing, mobility, cognition,
and self-care.

In the Peruvian context, the approach to disability
has been gradually integrated into public health
policies and official records. The Ministry of Health of
Peru, through its "Technical Health Standard" (2),
employs the term "mobility and dexterity disability" to
refer to functional limitations affecting the movement
and use of upper and lower limbs. In this context, the
First National Penitentiary Census was conducted in
2016 by the Instituto National Institute of Statistics and
Informatics, in collaboration with the Instituto Nacional
Penitenciario of Peru, representing a significant
milestone by collecting data on health and disability
among the incarcerated population (2, 3). The
implementation of such tools within the penitentiary
system is particularly relevant, as it is a vulnerable
population whose living conditions, characterized by
overcrowding, poor nutrition, limited medical services,
and chronic stress, contribute to deteriorating health.
However, the data collected have not yet been analyzed
from a perspective that links disability with other health
conditions, such as chronic diseases. Although there is
extensive literature addressing the associations between
various factors related to these conditions and disability
in the general population, studies examining these
relationships  specifically among  incarcerated
individuals are considerably more limited. This
highlights an important research gap and underscores
the need for more in-depth analysis within the prison
context.

Among the most common chronic diseases in this
population are respiratory, cardiovascular, and
metabolic conditions — including diabetes mellitus (6)
— which are prevalent in prison populations and
associated with risk factors such as age, lifestyle, and
incarceration conditions (7, 8). Despite their high
prevalence, these diseases have been scarcely studied in
prison contexts. For instance, in Spain (9), 50% of
individuals deprived of liberty suffer from chronic

conditions such as dyslipidemia, hypertension,
diabetes, and respiratory diseases. Furthermore,
incarcerated individuals with disabilities and chronic
illnesses often face discrimination and inadequate
medical care (10).

2. Objectives

Therefore, it is essential to identify the presence of
chronic diseases in prison populations and examine
their association with functional disabilities, such as
mobility and dexterity impairments. Although it is well
known that chronic diseases and disabilities are
common in prison settings, this association has not
been quantitatively explored in the Peruvian context
using robust and nationally representative data. Such
analysis  would contribute to strengthening
epidemiological surveillance systems and improving
the quality of healthcare services within the prison
system.

3. Methods

3.1. Study Design

The design of this study is analytical and cross-
sectional in nature, based on the analysis of a secondary
database corresponding to the 2016 National Prison
Population Census (11).

3.2. Study Population and Sample

The study population consisted of 76,180 individuals
deprived of liberty incarcerated in 66 correctional
facilities nationwide, administered by the National
Penitentiary Institute of Peru in 2016. The inclusion
criteria were individuals aged 18 years or older, of both
sexes, who participated in the census and self-reported
the presence or absence of chronic diseases. Individuals
who did not respond to questions regarding mobility
and dexterity disability were excluded. Additionally, for
the analysis of exposure factors, those who did not
provide information on pulmonary disease,
hypertension, and/or diabetes were excluded. These
conditions were identified in the census form using a
coding system, in which P107_1 corresponded to
pulmonary disease, P107_2 to hypertension, P107_3 to
diabetes, and P113_1 to mobility and dexterity disability.

3.3. Variables and Measurement Instrument
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This study utilized data from the First National
Penitentiary Census of Peru, specifically from the health
section of the Census Questionnaire. This self-
administered instrument consisted of 405 questions,
developed based on the Washington Group on Disability
Statistics, which allows for large-scale data collection.
The health section collected self-reported information
on chronic disease diagnoses made by healthcare
professionals. The responses were compiled into a
secondary database used for the present analysis.
Additionally, a group of enumerators was trained to
administer the questions to inmates in order to obtain
accurate information.

3.3.1. Mobility and Dexterity Disability

This variable was assessed through question P113_1:
"Do you have permanent problems moving or walking,
or using your arms and legs?" Respondents were
instructed to consider “permanent” any functional
limitation that was irreversible and that affected their
activities of daily living. Those who responded
affirmatively were asked to self-assess the severity of
their disability (mild, moderate, or severe) based on the
level of limitation experienced in such activities.

3.3.2. Chronic Diseases

Three chronic diseases were considered: Diabetes,
hypertension, and chronic respiratory diseases (asthma,
bronchitis, or emphysema), as these were the only
conditions specifically recorded in the instrument.
Other conditions, such as obesity, were not included due
to the lack of data on weight and height. Similarly,
disorders such as depression or anxiety were excluded,
as they were grouped under the category “other
diseases” along with conditions like cancer, allergies,
and anemia, among others, which hindered their
proper classification.

For chronic diseases, a composite variable was
constructed using two questionnaire items: One on self-
report of the condition (P107), in which respondents
answered “yes/no” regarding the presence of the
disease, and a subsequent question on medical
confirmation (P107_1), which asked whether a
healthcare professional had diagnosed the condition.
Individuals who reported having the disease and had a
professional diagnosis were classified as “Yes”, while all
others were classified as “No”.

3.3.3. Multimorbidity

Middle East ] Rehabil Health Stud. 2026;13(2): €164032

A variable for multimorbidity was created to identify
individuals presenting none, one, two, or all three of the
aforementioned chronic diseases at the time of the
census.

3.4. Procedures

3.4.1. Data Collection

A secondary database obtained from the official
website of the National Institute of Statistics and
Informatics of Peru was used for this study.

3.4.2. Data Analysis

The collected database was downloaded and
organized into five coded folders for use with SPSS
software. Subsequently, the files were integrated,
relevant variables were selected, and the data were
transferred to Stata 14 software for analysis.

Statistical analysis was performed using STATA 14
(Stata Corp-Texas). A descriptive analysis of categorical
variables was conducted using absolute frequencies,
relative frequencies, and percentages. For the bivariate
analysis, the association between the dependent
variable (mobility disability, including locomotion and
dexterity) and the independent variables (chronic

diseases) was assessed. The chi-square test (chi?) was
applied, considering associations with a P-value < 0.05
as statistically significant.

In the multivariate analysis, crude and adjusted
prevalence ratios (PRs) were calculated with a 95%
confidence interval (95% CI), and a P-value < 0.05 was
considered statistically significant. A Poisson regression
model with robust variance was used.

A Poisson regression model with robust variance was
used to estimate PR and their 95% CIs. This approach was
chosen over the log-binomial model because of its
numerical stability and convergence reliability,
particularly when outcome prevalence is high or
covariates are correlated, as recommended in previous
methodological studies.

The adjusted models included potential confounding
variables between the exposure and the outcome
(mobility disability). Additionally, the absence of
multicollinearity among included variables was
verified.

- Model 1: Sociodemographic variables: Sex, age, and
educational level.
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)
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Participants for the global analysis
(n=75.963)

«They did not respond to the variable on
locomotion and dexterity disability =217

~
/

Total population included in the analysis
according to the exposure varibles

Response frequency by variable:

« Educational level =74.130

« Sports activity =75.453
» Cigarette consumption =75.719
+ Alcohol consumption =75.837
« Drug consumption =75717
« Diagnosis of lung disease =73.963
» Diagnosis of hypertension =73.860

« Diagnosis of diabetes mellitus  =75.029

S
~
Individuals excluded from the analysis of
exposure variables
They did not respond to the exposure factor:
« Educational level =1.833
* Sports activity =510
« Cigarette consumption =244
« Alcohol consumption =126
¢ Drug consumption =246
» Diagnosis of lung disease =2.000
« Diagnosis of hypertension =2130
» Diagnosis of diabetes mellitus =934

Figure 1. Flowchart of the participant selection process

- Model 2: Lifestyle-related variables: Drug use,
alcohol consumption, tobacco use, and participation in
sports activities.

- Model 3: Chronic diseases (pulmonary,
hypertension, and diabetes), in addition to sex, age,
educational level, drug use, alcohol consumption,
tobacco use, and participation in sports activities.

- Model 4: Sex, age, educational level, drug use,
alcohol consumption, tobacco use, and participation in
sports activities.

3.4.3. Ethical Consideration

The study was approved by the Ethics Subcommittee
of the Faculty of Health Sciences at Peruvian University
of Applied Sciences (CEI/071-06-19/| PI051-19). Data
collection was conducted ethically and authorized by
Ministerial Resolution, with the National Institute of
Statistics and Informatics and the General Directorate of

Criminal and Penitentiary Policy designated as

responsible for the census. Both institutions assigned
trained personnel to carry out the fieldwork.

4. Results

The first national penitentiary population census of
2016 recorded a total of 76,180 participants. For this
study, individuals who did not respond to the outcome
variable representing locomotion and dexterity
disability were excluded (n = 217). As a result, 75,963
inmates were included in the final population analyzed
in the study (Figure 1).

4.1. Population Characteristics

A total of 75,963 inmates who met the inclusion and
exclusion criteria were included in the study. The
majority of the prison population was male (94%), which
may result in different outcomes when compared to the
female population. Furthermore, the largest age group
was early adulthood (30 - 34 years), representing 43.26%
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of the total. Additionally, 32.65% reported not having
completed secondary education. A higher percentage of
the population reported consuming alcoholic beverages
(67.59%), while 65.1% stated they currently engage in

sports activities (Table 1).

Table 1. Sociodemographic Characteristics of the Prison Population #

Characteristics

No. (%), N=75,963

Sex (n=75,963)
Male
Female
Age group (n=75,963)
Young
Young adult
Early adult
Middle adult
Late adult
Marital status (n =75,963)
Common-law marriage
Married
Widowed
Divorced
Separated
Sigle
Education level (n=74,130)
No education level
Early childhood education
Incomplete primary education
Complete primary education
Incomplete secondary education
Completed secondary education
Incomplete non-university higher education
Completed non-university higher education
Incomplete university higher education
Completed university higher education
Postgraduate
Sport activities (n=75,453)
Yes
No
Cigarette consumption (n =75,719)
Yes
No
Alcohol consumption (n =75,837)
Yes
No
Drug consumption (n = 75,717)
Yes

No

71,416 (94.01)
4,547 (5.99)

12,254 (16.13)
13,827(18.2)
32,865 (43.26)
14,031(18.47)
2,986 (3.93)

28,965 (38.13)
8,947 (11.78)
992 (1.31)
775 (1.02)
2,905 (3.82)
33,379 (43.94)

1,675 (2.26)
106 (0.14)
11,762 (15.87)
6,897(9.3)
24,200 (32.65)
20,293 (27.37)
2,572 (3.47)
2,795 (3.77)
2,075 (2.8)
1,673 (2.26)
82(0.11)

49,117 (65.1)

26,336 (34.9)

25,187(33.26)

50,532 (66.74)

51,259 (67.59)

24,578 (32.41)

18,641(24.62)

57,076 (75.38)

2 The data obtained from the missing population corresponds to the
participants who did not answer the question or for whom information was not

available.
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Regarding health and disability, 7,402 inmates (9.74%
of the total population) reported having locomotion
and dexterity problems. When breaking down the
severity of the disability, 39.44% were classified as mild,
37.08% as moderate, and 23.48% as severe. Furthermore,
the proportion of the population with chronic diseases
diagnosed by a physician was as follows: Pulmonary
disease 6.3% (4,660 individuals), hypertension 4.8%
(3,574 individuals), and diabetes 2.5% (1,897 individuals).
Among those with these conditions, only 56.7% reported
receiving treatment (Table 2).

Table 2. Health and Disability Characteristics of The Prison Population

Characteristics (Health and Disability) No. (%), N=175,963

Presence of locomotion and dexterity disability
No 68,561(90.26)
Yes 7,402 (9.74)

Level of disability to move

Mild 2,919 (39.44)
Moderate 2,745 (37.08)
Severe 1,738 (23.48)

Suffering from pulmonary disease (n=73,963)

No 69,303 (93.7)

Yes 4,660 (6.3)
Treatment for pulmonary disease (n=4,660)

No 2,420 (51.93)

Yes 2,240 (48.07)
Suffering from hypertension (n=73,860)

No 70,286 (95.16)

Yes 3,574 (4.84)
Treatment for hypertension (n=3,574)

No 1,371(38.36)

Yes 2,203 (61.64)
Suffering from diabetes (n=75,029)

No 73,132 (97.47)

Yes 1,897(2.53)
Treatment for diabetes (n =1,897)

No 593 (31.26)

Yes 1,304 (68.74)
Chronic multimorbidity (n=71,602)

None of the three 63,200 (88.27)
One disease 7,338 (10.25)
Two diseases 966 (1.35)
Three diseases 98(0.14)

2 The data obtained from the missing population corresponds to the
participants who did not answer the question or for whom information was not
available.

4.2. Factors Associated with Locomotion and Dexterity
Disability
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Table 3. Association Between Sociodemographic Characteristics in the Prison Population
Locomotion and Dexterity Disability (N=75,963)
Characteristics (Sociodemographic)
Yes No p?
Sex (n=75,963) <0.001
Male 6,820 (9.55) 64,596 (90.45)
Female 582(12.8) 3,965 (87.2)
Age group (n=75,963) <0.001
Young 590 (4.81) 11,664 (95.19)
Young adult 853 (6.17) 12,974 (93.83)
Early adult 2,908 (8.85) 29,957(91.15)
Middle adult 2,156 (15.37) 11,875 (84.63)
Late adult 895(29.97) 2,091(70.03)
Marital status (n=75,963) <0.001
Common-law marriage 2,667(9.21) 26,298 (90.79)
Married 1,295 (14.47) 7,652 (85.53)
Widowed 219 (22.08) 773(77.92)
Divorced 120 (15.48) 655 (84.52)
Separated 352 (12.12) 2,553 (87.88)
Sigle 2,749 (8.24) 30,630 (91.76)
Education level (n =74,130) <0.001
No education level 290 (17.31) 1,385 (82.69)
Early childhood education 17(16.04) 89(83.96)
Incomplete primary education 1,631(13.87) 10,131(86.13)
Complete primary education 719 (10.42) 6178 (89.58)
Incomplete secondary education 2,148 (8.88) 22,052 (91.12)
Completed secondary education 1,596 (7.86) 18,697 (92.14)
Incomplete non-university higher education 211(8.2) 2,361(91.8)
Completed non-university higher education 240 (8.59) 2,555 (91.41)
Incomplete university higher education 177(8.53) 1,898 (91.47)
Completed university higher education 161(9.62) 1,512 (90.38)
Postgraduate 10 (12.2) 72(87.8)
Sport activities (n =75,453) 0.264
Yes 4,824 (9.82) 44,293 (90.18)0
No 2,520 (9.57) 23,816 (90.43)
Cigarette consumption (n =75,719) 0.757
Yes 2,440 (9.69) 22,747(90.31)
No 4,931(9.76) 45,601 (90.24)
Alcohol consumption (n =75,837) <0.001
Yes 4,814 (9.39) 46,445 (90.61)
No 2,577(10.48) 22,001(89.52)
Drug consumption (n =75,717) <0.001
Yes 1,985 (10.65) 16,656 (89.35)
No 5,392(9.45) 51,684 (90.55)

3 p.values obtained through the chi-square test (chi?).

A significant association was observed between
various sociodemographic variables and locomotion
and dexterity disability (P < 0.001). However, no
association was found with sports activity (P = 0.26) or
cigarette consumption (P = 0.76, Table 3). Regarding

health-related variables, a significant association was
established between most of them and locomotion and
dexterity disability (P < 0.001), except for the variable
"treatment for hypertension" (P = 0.14). The analysis of
the association between multimorbidity (pulmonary

Middle East ] Rehabil Health Stud. 2026;13(2): 164032
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Table 4. Association Between Health Characteristics and Locomotion and Dexterity Disability in the Prison Population
Locomotion and Dexterity Disability (N =75,963)
Characteristics (Health)
Yes No p?
Suffering from pulmonary disease (n =73,963) <0.001
No 6,148 (8.87) 63,155 (91.13)
Yes 885 (18.99) 3,775 (81.01)
Treatment for pulmonary disease (n=4,660) 0.002
No 419 (17.31) 2,001(82.69)
Yes 466 (20.8) 1,774 (79.2)
Suffering from hypertension (n=73,860) <0.001
No 5,939 (8.45) 64,347 (91.55)
Yes 1,007 (28.18) 2,567 (71.82)
Treatment for hypertension (n = 3,574) 0.14
No 367(26.77) 1,004 (73.23)
Yes 640 (29.05) 1,563 (70.95)
Suffering from diabetes (n =75,029) <0.001
No 6,661(9.11) 66,471(90.89)
Yes 543(28.62) 1,354 (71.38)
Treatment for diabetes (n=1,897) 0.001
No 140 (23.61) 453(76.39)
Yes 403(30.9) 901(69.1)
Chronic multimorbidity (n=71,602) <0.001
None of the three 4,729 (7.48) 58,471(92.52)
One disease 1,434 (19.54) 5,904 (80.46)
Two diseases 329 (34.06) 637(65.94)
Three diseases 55(56.12) 43 (43.88)
3 p.values obtained through the chi-square test (chi?).
disease, hypertension, and diabetes) and locomotion This study demonstrates that incarcerated

and dexterity disability was also significant (P < 0.001,
Table 4).

4.3. Association Between Locomotion and Dexterity
Disability and Exposure to Chronic Diseases

A significant association (P < 0.001) was established
between the variables analyzed in each model and
locomotion and dexterity disability among individuals
exposed to chronic diseases (Table 5). As a result, the
prevalence of locomotion and dexterity disability was
3.33 times higher among individuals with hypertension
compared to those without. Moreover, the likelihood of
experiencing this type of disability increases 7.5 times
when all three chronic conditions (respiratory disease,
hypertension, and diabetes) are present simultaneously
(PR=7.63, 95% CI: 6.40 - 9.09).

5. Discussion

Middle East ] Rehabil Health Stud. 2026;13(2): €164032

individuals with respiratory disease are 2.12 times more
likely to develop locomotion and dexterity disability.
Likewise, individuals with diabetes have 3.15 times
higher, and those with hypertension are 3.138 times
more likely to develop it. Furthermore, having all three
chronic conditions (hypertension, diabetes, and chronic
respiratory diseases) results in a 7.63 times greater
likelihood of experiencing locomotion and dexterity
disability compared to those without these conditions,
even after adjusting for factors such as drug, alcohol,
tobacco use, and sports activities.

5.1. Pulmonary Disease and Locomotion and Dexterity
Disability

Our findings show an association between
respiratory disease and a higher prevalence of
locomotion and dexterity disability, with an adjusted PR
of 2.12 (95% CI: 1.98 - 2.26). This aligns with studies linking
COPD to an increase in years lived with disability (YLD),
which rose globally from 2.3% in 1990 to 2.9% in 2019,
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Table 5. Adjusted Regression Analysis (Multiple) for Variables Associated with Locomotion and Dexterity Disability * b

Unadjusted Model Adjusted Model 1 Unadjusted Model 2 Adjusted Model 3
Chronic Diseases
PR 1C95% P PR 1C95% P PR 1C95% P PR 1C95% P
Pulmonary disease <0.001 <0.001 <0.001 <0.001
No 1- Reference 1- Reference 1- Reference 1- Reference
Yes 214  2.00-228 183 172-196 212 1.98-2.26 163 152-175
Hypertension <0.001 <0.001 <0.001 <0.001
No 1- Reference 1- Reference 1- Reference 1- Reference
Yes 333 3.14-3.53 225 2.11-2.40 338 3.19-3.58 194 1.81-2.09
Diabetes <0.001 <0.001 <0.001 <0.001
No 1-Reference 1- Reference 1- Reference 1- Reference
Yes 314 2.91-338 2.09  1.93-226 315 2.92-3.40 171 156-187
Unadjusted Model Adjusted Model 1 Unadjusted Model 2 Adjusted Model 4
Multimorbidity (HTA, EPCy diabetes)
PR 1C95% P PR 1C95% P PR 1IC95% P PR 1C95% B

None of the three
One disease
Two diseases

Three diseases

1- Reference

1- Reference

2.61 2.47-2.75 <0.001
4.55 4.15-4.98 <0.001

7.5 6.28-8.95 <0.001

2.07 1.95-2.19 <0.001
2.99 2.71-330 <0.001

4.23 3.53-5.07 <0.001

1- Reference

1- Reference

2.6 2.46-2.74 <0.001
4.61 4.20-5.06 <0.001

7.63 6.40-9.09 <0.001

2 1.89-2.12 <0.001
2.89 2.62-3.20 <0.001

3.91 3.25-4.70 <0.001

Abbreviations: PR, prevalence ratio; CI, confidence interval.

2 Model 1: Adjusted for sex, age, and educational level; model 2: Adjusted for drug use, alcohol consumption, cigarette smoking, and sports activities; model 3: Adjusted for
chronic diseases (pulmonary, hypertension, and diabetes), sex, age, educational level, drug use, alcohol consumption, cigarette smoking, and sports activities; model 4: Adjusted

for sex, age, educational level, drug use, alcohol consumption, cigarette smoking, and sports activities.

b pobtained using a generalized linear Poisson model with robust variances.

positioning COPD as the sixth leading cause of YLD (12).
In COPD, ventilatory function progressively deteriorates
due to loss of pulmonary elasticity and increased airway
resistance, leading to symptoms such as dyspnea and
cough. Physical activity in individuals with COPD can
exacerbate these symptoms by inducing pulmonary
hyperinflation and functional limitation, ultimately
contributing to disability (13). Consequently, these
patients tend to experience muscle atrophy in the limbs,
further contributing to the burden of disability
associated with COPD (14).

In prison settings, the prevalence of respiratory
diseases is high, mainly associated with both active and
passive smoking (15, 16). This has prompted policy
reviews to improve surveillance and interventions,
which should be maintained post-release due to the
high risk of relapse and re-exposure (17, 18).

5.2. Hypertension and Disability in Mobility and Dexterity

A significant association was found between arterial
hypertension and a higher prevalence of locomotion
and dexterity disability, with an adjusted PR of 3.38 (95%
CI: 319 - 3.58). While it remains under debate whether
HTN leads to disability or vice versa, studies have shown

that reduced mobility and slower gait speed are
associated with a higher risk of HTN (17-19).

This relationship may be due to neurological
damage, such as brain microlesions caused by HTN (20),
which affect motor control and mobility. Therefore, HTN
is not only a cardiovascular risk factor but is also
associated with physical disability, falls, and mobility
limitations (21). In turn, physical disability may increase
the risk of HIN due to limitations in self-care. However,
increasing physical activity and making lifestyle
modifications may help reduce this risk in individuals
with disabilities (22, 23).

5.3. Diabetes and Disability in Locomotion and Dexterity

Regarding diabetes, our study found that it increases
the prevalence of locomotion and dexterity disability,
with an adjusted PR of 3.15 (95% CI: 2.92 - 3.40), consistent
with the literature on its growing disability burden (24,
25). Diabetes-related complications include stroke, heart
disease, neuropathy, cancer, and functional disability.
Between 47% and 84% of individuals with diabetes
experience functional limitations in the lower limbs
(26), contributing to increased disability (27) and a
higher risk of dementia (28). Diabetes often coexists
with cognitive decline, stroke, and depression (29, 30).
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Diabetic neuropathy is associated with greater mobility-
related disability (31). In prison settings, comorbidity
with depression is common among older inmates, and
dietary habits significantly influence diabetes
management (32, 33). Additionally, cardiovascular risk
factors are prevalent in this population (34).

5.4. Multimorbidity and Disability in Locomotion and
Dexterity

Our results show that the probability of locomotion
and dexterity disability increases significantly in the
presence of all three chronic diseases (multimorbidity),
with an adjusted PR of 7.63 (95% CI: 6.40 - 9.09). Evidence
suggests that chronic diseases increase the risk of
disability and that adequate management may delay its
onset (35). However, due to the cross-sectional design of
this study, it is not possible to establish a definitive
causal relationship between chronic conditions and
locomotion and dexterity disability. This type of analysis
does not allow for determining the temporal order of
events; therefore, it is possible that pre-existing
disability contributed to the development of chronic
diseases or that unmeasured factors influenced both
conditions. Nevertheless, studies have shown that these
factors exhibit a bidirectional relationship, in which
diseases can lead to disability, and disability can, in turn,
increase disease risk. Previous studies have also
highlighted the influence of muscle strength and body
weight on the development of both chronic diseases
and disability (36, 37). Therefore, it is recommended to
analyze multimorbidity rather than individual diseases,
as the combination of conditions amplifies the risk, as
reflected in our data, where multimorbidity exceeds the
sum of individual PRs (15).

In this context, incarcerated populations face a high
risk of chronic conditions, exacerbated by adverse
prison conditions such as overcrowding, older age,
sentence duration, and insufficient medical care (38). In
addition, unhealthy lifestyles in prison, poor nutrition,
physical inactivity, and sleep disorders contribute to the
development of chronic diseases and functional decline
(39). This has been observed in inmates over 50 years of
age, who present a high prevalence of chronic diseases
attributable to physical inactivity and poor diets rich in
fats and sodium (38). A significant association has also
been demonstrated between a history of incarceration
and the development of morbidity and mortality linked
to cardiovascular disease. Overcrowded and confined
conditions result in low physical activity levels and poor
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nutritional status, affecting inmates' quality of life (38).
Although the social model of disability predominates,
the constraints of confinement exacerbate these issues.
Nonetheless, chronic diseases and disabilities are not
inherent to incarceration; thus, targeted preventive
strategies and interventions, such as disability
acceptance, and pain and fatigue management, are
essential to improve inmates' quality of life (40).
Likewise, the periodic assessment of disability in
incarcerated individuals could allow for its early
identification and reduce potential complications.

Additionally, the lack of information regarding the
duration of incarceration, as well as access to and
quality of health and rehabilitation services within
prisons, limits the ability to fully contextualize the
observed associations and to control for unmeasured
confounding factors. Additionally, the use of self-
reported data without verification through medical
records represents another significant limitation of this
study, as such instruments may underestimate or
overestimate the measurement of disability or chronic
disease. These findings highlight the importance of
implementing routine screening for functional
disability in prison settings. Such screening would not
only enable the early identification of individuals with
mobility and dexterity limitations but could also guide
the more efficient allocation of limited rehabilitation
resources, prioritizing those with multimorbidity and
greater vulnerability within the prison system.

Moreover, the use of self-reported data without
verification through medical records represents
another significant limitation of this study, as such
instruments may underestimate or overestimate the
measurement of disability or chronic disease. These
findings underscore the importance of implementing
routine screening for functional disability in prison
settings. Such screening would not only allow for the
early identification of individuals with mobility and
dexterity limitations but could also guide a more
efficient allocation of available rehabilitation resources,
prioritizing those with multimorbidity and greater
vulnerability within the prison system.

5.5. Conclusions

The presence of diabetes, respiratory diseases,
arterial hypertension, and their comorbidities increases
the prevalence of locomotion and dexterity disability
among incarcerated individuals in Peruvian prisons.


https://brieflands.com/journals/mejrh/articles/164032

AlfaroLetal.

Brieflands

Footnotes

Al Use Disclosure: The authors declare that no
generative Al tools were used in the creation of this
article.

Authors' Contribution: All authors contributed

equally to conducting this study.

Conflict of Interests Statement: The authors declare
no conflict of interest.

Data Availability: The data presented in this study are
openly available in
www.proyectos.inei.gob.pe/microdatos . Within the link,
search for "Censo Nacional Penitenciario" 2016. Open
data is managed by the National Statistics Institute
(INEI) of Peru.

Ethical Approval: The study was based on publicly
accessible secondary data from the 2016 National
Census of the Penitentiary Population, conducted by the
National Institute of Statistics and Informatics (INEI) of
Peru. This study is approved under the ethical approval
code of CEI/071-06-19//P1051-19 .

Funding/Support: The present study was supported
by Research Department of the Peruvian University of
Applied Sciences (B-030-2025).

Informed Consent: Written informed consent was
obtained from participants.

References

1. World Health Organization. Disability and health.
Switzerland: World Health Organization; 2019.

Geneva,

2. Ministry of Health. [Technical Health Standard for the evaluation,
qualification and certification of the person with disabilities]. Ministerial
Resolution N. ° 981-2016-MINSA. 2016. ES.

3. World Heath Organization. WHO global disability action plan on
disability 2014 - 2021: Better health for all people with disabilities. Geneva,
Switzerland: World Heath Organization; 2021.

4. World Health Organization. International Classification of Functioning,
Disability, and Health. Geneva, Switzerland: World Health
Organization; 2001.

5. Washington Group on Disability Statistics. Introduction to the
Washington Group on Disability Statistics Question Sets. USA: National
Center for Health Statistics; 2018.

6. Nisar M, Uddin R, Kolbe-Alexander T, Khan A. The prevalence of
chronic diseases in international immigrants: A systematic review
and meta-analysis. Scand ] Public Health. 2023;51(3):442-53. [PubMed
ID: 36321559]. https://doi.org[10.1177/14034948221116219.

10

10.

12.

13.

14.

16.

17.

19.

20.

Mayoral Cortes JM, Aragones Sanz N, Godoy P, Sierra Moros MJ, Cano
Portero R, Gonzalez Moran F, et al. [Chronic diseases as a priority for
the public health surveillance system in Spain]. Gac Sanit.
2016;30(2):154-7. [PubMed ID: 26832857].
https://doi.org[10.1016/j.gaceta.2015.12.008.

Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B.
Epidemiology of multimorbidity and implications for health care,
research, and medical education: A cross-sectional study. Lancet.
2012;380(9836):37-43. [PubMed ID: 22579043].
https://doi.org[10.1016/S0140-6736(12)60240-2.

Vera-Remartinez E], Borraz-Fernandez JR, Dominguez-Zamorano JA,
Mora-Parra LM, Casado-Hoces SV, Gonzalez-Gomez JA, et al
[Prevalence of chronic diseases and risk factors among the Spanish
prison population]. Rev Esp Sanid Penit. 2014;16(2):38-47. [PubMed ID:
25072788]. https:/[doi.org/10.4321/S1575-06202014000200003.

Perez Ramirez B. [Disability and incarceration: A critique of accumulated
discrimination]. Mexico City, Mexico: National School Of Social Work
(UNAM Social Work); 2016. ES.

Ministry of Justice and Human Rights. [First National Penitentiary
Census - Profile of prison population]. . Peru: National Institute of
Statistics and Informatics, National Penitentiary Institute; 2016.

Adeloye D, Song P, Zhu Y, Campbell H, Sheikh A, Rudan I, et al. Global,
regional, and national prevalence of, and risk factors for, chronic
obstructive pulmonary disease (COPD) in 2019: A systematic review
and modelling analysis. Lancet Respir Med. 2022;10(5):447-58.
[PubMed ID: 35279265]. [PubMed Central ID: PMC9050565].
https://doi.org/10.1016/S2213-2600(21)00511-7.

O'Donnell DE. Impacting patient-centred outcomes in COPD:
Breathlessness and exercise tolerance. Eur Respir Rev. 2006;15(99):37-
41. https://doi.org/10.1183/09059180.00009903.

Zhao H, Li P, Wang ]. The role of muscle-specific MicroRNAs in
patients with chronic obstructive pulmonary disease and skeletal
muscle dysfunction. Front Physiol. 2022;13:954364. [PubMed ID:
36338492]. [PubMed Central ID: PMC9633658].
https://doi.org/10.3389/fphys.2022.954364.

Eze |N, Ozoh OB, Otuu FC, Shu EN, Anyaehie BU. Respiratory
symptoms and lung function among inmates in a Nigerian prison: A
cross sectional study. BMC Pulm Med. 2022;22(1):84. [PubMed ID:
35287649]. [PubMed Central ID: PMC8918425].
https:[/doi.org[10.1186/s12890-022-01882-7.

Valera P, Reid A, Acuna N, Mackey D. The smoking behaviors of
incarcerated smokers. Health Psychol Open.
2019;6(1):2055102918819930. [PubMed ID: 30671253]. [PubMed Central
ID: PMC6328956]. https://doi.org[10.1177/2055102918819930.

Puljevic C, Coomber R, de Andrade D, Kinner SA. Barriers and
facilitators of maintained smoking abstinence following release
from smoke-free prisons: A qualitative enquiry. Int | Drug Policy.
2019;68:9-17. [PubMed ID: 30974331].
https://doi.org[10.1016/j.drugpo.2019.03.018.

Barbier A, Morin M, Durocher M, Lambert M, Bernier J. Disability and
chronic diseases: The experience of Canadian workers. Disabil
Rehabil. 2022;44(17):2825-33.

Vermeer SE, Longstreth W], Koudstaal PJ. Silent brain infarcts: A
systematic review. Lancet Neurol. 2007;6(7):611-9. [PubMed ID:
17582361]. https://doi.org/10.1016/51474-4422(07)70170-9.

Pinter D, Ritchie SJ, Doubal F, Gattringer T, Morris Z, Bastin ME, et al.
Impact of small vessel disease in the brain on gait and balance. Sci
Rep. 2017;7(1):41637. [PubMed ID: 28134332]. [PubMed Central ID:
PMC5278543). https://doi.org/10.1038/srep41637.

Middle East ] Rehabil Health Stud. 2026;13(2): 164032


https://brieflands.com/journals/mejrh/articles/164032
https://proyectos.inei.gob.pe/microdatos
https://data.mendeley.com/datasets/65kfb56k29/1/files/edc65a0f-ab81-4621-93cf-828a323ce316
http://www.ncbi.nlm.nih.gov/pubmed/36321559
https://doi.org/10.1177/14034948221116219
http://www.ncbi.nlm.nih.gov/pubmed/26832857
https://doi.org/10.1016/j.gaceta.2015.12.008
http://www.ncbi.nlm.nih.gov/pubmed/22579043
https://doi.org/10.1016/S0140-6736(12)60240-2
http://www.ncbi.nlm.nih.gov/pubmed/25072788
https://doi.org/10.4321/S1575-06202014000200003
http://www.ncbi.nlm.nih.gov/pubmed/35279265
https://www.ncbi.nlm.nih.gov/pmc/PMC9050565
https://doi.org/10.1016/S2213-2600(21)00511-7
https://doi.org/10.1183/09059180.00009903
http://www.ncbi.nlm.nih.gov/pubmed/36338492
https://www.ncbi.nlm.nih.gov/pmc/PMC9633658
https://doi.org/10.3389/fphys.2022.954364
http://www.ncbi.nlm.nih.gov/pubmed/35287649
https://www.ncbi.nlm.nih.gov/pmc/PMC8918425
https://doi.org/10.1186/s12890-022-01882-7
http://www.ncbi.nlm.nih.gov/pubmed/30671253
https://www.ncbi.nlm.nih.gov/pmc/PMC6328956
https://doi.org/10.1177/2055102918819930
http://www.ncbi.nlm.nih.gov/pubmed/30974331
https://doi.org/10.1016/j.drugpo.2019.03.018
http://www.ncbi.nlm.nih.gov/pubmed/17582361
https://doi.org/10.1016/S1474-4422(07)70170-9
http://www.ncbi.nlm.nih.gov/pubmed/28134332
https://www.ncbi.nlm.nih.gov/pmc/PMC5278543
https://doi.org/10.1038/srep41637

Alfaro Letal.

Brieflands

21

22,

23.

24.

25.

26.

27.

28.

20.

30.

3L

Wu H, Wu |, Zhang Z, Zheng Y, Niu W, Zheng L, et al. Prevalence and
Associated Risk Factors of Hypertension in Adults with Disabilities: A
Cross-Sectional Study in Shanghai, China. Clin Epidemiol. 2021;13:769-
77. [PubMed ID: 34475784]. [PubMed Central ID: PMC8408044].
https://doi.org[10.2147/CLEP.S322791.

Nam H], Yoon J]Y. Factors and atrisk group associated with
hypertension self-management patterns among people with
physical disabilities: A latent class analysis. BMC Public Health.
2022;22(1):1050. [PubMed ID: 35614420]. [PubMed Central ID:
PMC9134671]. https://doi.org[10.1186/5s12889-022-13482-5.

Kim D. Effects of Physical Activity and Body Mass Index on
Hypertension in Older Females with Physical Disability. Iran J Public
Health. 2022;51(12):2576-86.

van Dieren S, Beulens JW, van der Schouw YT, Grobbee DE, Neal B. The
global burden of diabetes and its complications: an emerging
pandemic. EurJ Cardiovasc Prev Rehabil. 2010;17 Suppl 1:S3-8. [PubMed
ID: 20489418]. https://doi.org/10.1097/01.hjr.0000368191.86614.5a.

Lisy K, Campbell M, Tufanaru C, Moola S, Lockwood C. The
prevalence of disability among people with cancer, cardiovascular
disease, chronic respiratory disease and/or diabetes: A systematic
review. Int | Evid Based Healthc. 2018;16(3):154-66. [PubMed ID:
29608458]. https://doi.org/10.1097/XEB.0000000000000138.

Kim T, Park SY, Oh IH. Health-related factors leading to disabilities in
Korea: Survival analysis. Front Public Health. 2022;10:1048044.
[PubMed ID: 36620295]. [PubMed Central ID: PMC9813747].
https://doi.org[10.3389/fpubh.2022.1048044.

Vasquez E, Gadgil MA, Zhang W, Angel JL. Diabetes, disability, and
dementia risk: Results from the Hispanic Established Populations for
the Epidemiologic Studies of the Elderly (H-EPESE). Int ] Soc Psychiatry.
2022;68(7):1462-9. [PubMed ID: 34369183].
https://doi.org[10.1177/00207640211037722.

Otiniano ME, Du XL, Ottenbacher K, Markides KS. The effect of
diabetes combined with stroke on disability, self-rated health, and
mortality in older Mexican Americans: Results from the Hispanic
EPESE. Arch Phys Med Rehabil. 2003;84(5):725-30. [PubMed ID:
12736889]. https:|/doi.org/10.1016/s0003-9993(02)04941-9.

Mutambudzi M, Chen NW, Markides KS, Al Snih S. Effects of
Functional Disability and Depressive Symptoms on Mortality in
Older Mexican-American Adults with Diabetes Mellitus. | Am Geriatr
Soc. 2016;64(11):e154-9. [PubMed ID: 27673442]. [PubMed Central ID:
PMC5118161]. https:[/doi.org(10.1111/jgs.14432.

Nogueira LRN, Silva AAO, Nogueira CM, Silva AED, Luvizutto GJ, Sousa
L. Behavior of neuropathy symptom score and neuropathy disability
score in patients with and without peripheral diabetic neuropathy: A
retrospective cohort study. ] Bodyw Mov Ther. 2024;37:76-82. [PubMed
ID: 38432845]. https://doi.org[10.1016[j.jbmt.2023.11.030.

Bravo-Cucci S, Cruz-Gonzales G, Medina-Espinoza R, Paca-Palao A. The
comorbidity of diabetes-depression and its association with

Middle East ] Rehabil Health Stud. 2026; 13(2): 164032

32.

33.

34.

35.

36.

37.

38.

39.

40.

disability amongst elderly prison inmates. Rev Esp Sanid Penit.
2022;24(2):56-65. [PubMed ID: 36256557]. [PubMed Central ID:
PMC9578296]. https:[/doi.org/10.18176/resp.00051.

Hannan-Jones M, Capra S. Prevalence of diet-related risk factors for
chronic disease in male prisoners in a high secure prison. Eur J Clin
Nutr. 2016;70(2):212-6. [PubMed ID: 26081491].
https://doi.org[10.1038/ejcn.2015.100.

Camplain R, Lininger MR, Baldwin JA, Trotter R2. Cardiovascular Risk
Factors among Individuals Incarcerated in an Arizona County Jail. Int
J Environ Res Public Health. 2021;18(13). [PubMed ID: 34208981].
[PubMed Central ID: PM(C8297210].
https://doi.org/10.3390/ijerph18137007.

Rahman MM, Jagger C, Princehorn EM, Holliday EG, Leigh L, Loxton
DJ, et al. Onset and progression of chronic disease and disability in a
large cohort of older Australian women. Maturitas. 2022;158:25-33.
[PubMed ID: 35241234]. https://doi.org/10.1016/j.maturitas.2021.11.007.
Peterson MD, Casten K, Collins S, Hassan H, Garcia-Hermoso A, Faul J.
Muscle weakness is a prognostic indicator of disability and chronic
disease multimorbidity. Exp Gerontol. 2021;152:111462. [PubMed ID:

34224846]. [PubMed Central ID: PMC8462981].
https://doi.org[10.1016/j.exger.2021.111462.
Cwirlej-Sozanska ~ AB,  Wisniowska-Szurlej A,  Wilmowska-

Pietruszynska A, Sozanski B, Mazur A. Effect of body weight on
disability and chronic disease rates in the elderly in south-eastern
Poland. Ann Agric Environ Med. 2020;27(2):240-7. [PubMed ID:
32588600]. https://doi.org/10.26444/aaem[108542.

Bauer UE, Briss PA, Goodman RA, Bowman BA. Prevention of chronic
disease in the 21st century: Elimination of the leading preventable
causes of premature death and disability in the USA. Lancet.
2014;384(9937):45-52. [PubMed ID: 24996589].
https://doi.org/10.1016/S0140-6736(14)60648-6.

Verde L, Pagano AM, de Leo M, Vetrani C, Ambretti A, Lucania L, et al.
Diet-Related Risk Factors for Chronic Noncommunicable Diseases in
Italian Prisoners: B.A.C.I. (Benessere All'interno delle Carceri Italiane,
Well-Being Inside the Italian Prisons) Project by the Italian Society of
Penitentiary Medicine and Public Health (S..LM.S.Pe. Societa Italiana
di Medicina e Sanita Penitenziaria). Curr Nutr Rep. 2023;12(4):709-20.
[PubMed ID: 37948008]. [PubMed Central ID: PMC10766735].
https://doi.org/10.1007/s13668-023-00502-y.

Goering S. Rethinking disability: The social model of disability and
chronic disease. Curr Rev Musculoskelet Med. 2015;8(2):134-8. [PubMed
ID:  25862485].  [PubMed  Central ID:  PMC4596173].
https://doi.org/10.1007/s12178-015-9273-z.

Seves BL, Hoekstra F, Hettinga FJ, Dekker R, van der Woude LHV,
Hoekstra T. Trajectories of health-related quality of life among
people with a physical disability and/or chronic disease during and
after rehabilitation: A longitudinal cohort study. Qual Life Res.
2021;30(1):67-80. [PubMed ID: 32986126]. [PubMed Central ID:
PMC7847859]. https://doi.org/10.1007/s11136-020-02647-7.

11


https://brieflands.com/journals/mejrh/articles/164032
http://www.ncbi.nlm.nih.gov/pubmed/34475784
https://www.ncbi.nlm.nih.gov/pmc/PMC8408044
https://doi.org/10.2147/CLEP.S322791
http://www.ncbi.nlm.nih.gov/pubmed/35614420
https://www.ncbi.nlm.nih.gov/pmc/PMC9134671
https://doi.org/10.1186/s12889-022-13482-5
http://www.ncbi.nlm.nih.gov/pubmed/20489418
https://doi.org/10.1097/01.hjr.0000368191.86614.5a
http://www.ncbi.nlm.nih.gov/pubmed/29608458
https://doi.org/10.1097/XEB.0000000000000138
http://www.ncbi.nlm.nih.gov/pubmed/36620295
https://www.ncbi.nlm.nih.gov/pmc/PMC9813747
https://doi.org/10.3389/fpubh.2022.1048044
http://www.ncbi.nlm.nih.gov/pubmed/34369183
https://doi.org/10.1177/00207640211037722
http://www.ncbi.nlm.nih.gov/pubmed/12736889
https://doi.org/10.1016/s0003-9993(02)04941-9
http://www.ncbi.nlm.nih.gov/pubmed/27673442
https://www.ncbi.nlm.nih.gov/pmc/PMC5118161
https://doi.org/10.1111/jgs.14432
http://www.ncbi.nlm.nih.gov/pubmed/38432845
https://doi.org/10.1016/j.jbmt.2023.11.030
http://www.ncbi.nlm.nih.gov/pubmed/36256557
https://www.ncbi.nlm.nih.gov/pmc/PMC9578296
https://doi.org/10.18176/resp.00051
http://www.ncbi.nlm.nih.gov/pubmed/36256557
https://www.ncbi.nlm.nih.gov/pmc/PMC9578296
https://doi.org/10.18176/resp.00051
http://www.ncbi.nlm.nih.gov/pubmed/26081491
https://doi.org/10.1038/ejcn.2015.100
http://www.ncbi.nlm.nih.gov/pubmed/34208981
https://www.ncbi.nlm.nih.gov/pmc/PMC8297210
https://doi.org/10.3390/ijerph18137007
http://www.ncbi.nlm.nih.gov/pubmed/35241234
https://doi.org/10.1016/j.maturitas.2021.11.007
http://www.ncbi.nlm.nih.gov/pubmed/34224846
https://www.ncbi.nlm.nih.gov/pmc/PMC8462981
https://doi.org/10.1016/j.exger.2021.111462
http://www.ncbi.nlm.nih.gov/pubmed/32588600
https://doi.org/10.26444/aaem/108542
http://www.ncbi.nlm.nih.gov/pubmed/24996589
https://doi.org/10.1016/S0140-6736(14)60648-6
http://www.ncbi.nlm.nih.gov/pubmed/37948008
https://www.ncbi.nlm.nih.gov/pmc/PMC10766735
https://doi.org/10.1007/s13668-023-00502-y
http://www.ncbi.nlm.nih.gov/pubmed/25862485
https://www.ncbi.nlm.nih.gov/pmc/PMC4596173
https://doi.org/10.1007/s12178-015-9273-z
http://www.ncbi.nlm.nih.gov/pubmed/32986126
https://www.ncbi.nlm.nih.gov/pmc/PMC7847859
https://doi.org/10.1007/s11136-020-02647-7

