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Abstract 

Background: Most women incarcerated in jail are not physically active and do not attend recreation time (rec-time), 
a time dedicated to being physically active, outside. The purpose of this study was to determine barriers and facilita-
tors to attending and being physically active during rec-time among women incarcerated in jail.

Methods: We recruited and distributed a cross-sectional questionnaire to 100 women incarcerated at the Coconino 
County Detention Facility (CCDF) in Flagstaff, Arizona from March to July 2020. Women were asked about their experi-
ence with rec-time at CCDF, including if they had ever attended, how often they attended, if they exercised at rec-
time, activities they participated in, and facilitators, barriers, and benefits to attend rec-time.

Results: Among 99 women who completed the questionnaire, 89% had ever attended rec-time. Most women iden-
tified environmental- and health-related facilitators to attending rec-time including enjoying natural light (74%), get-
ting fresh air (83%), a change in environment (62%), and to move around and exercise (72%). Many women indicated 
environmental-, equipment-, clothing, and motivation-related barriers to attending rec-time. Specifically, women 
believed there was a lack of equipment (56%) and limited access to proper footwear (49%).

Conclusions: As health and environment are important facilitators and barriers to being physically active among 
women incarcerated in jail, it is important to identify appropriate environmental and policy interventions to increase 
the use of rec-time and physical activity. If a correctional facility does not offer rec-time or a similar alternative, one 
should be established, accessible, and welcoming.
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Background
Of the more than 20 million adult Americans that have 
been or are currently incarcerated, more men are incar-
cerated compared to women. However, the rate of 
growth for women imprisonment has outpaced men by 

more than double with a 700% increase since 1980 [1–5]. 
Although there has been a substantial increase in incar-
ceration among women, because most people incarcer-
ated are men, women’s health has been overlooked.

Incarceration may contribute to poor long- and short-
term health among women. Women tend to gain weight 
while incarcerated [6]. Almost half of women incarcer-
ated at CCDF reported fair or poor general health, an 
indicator for subsequent mortality other poor health out-
comes [7–9]. A high proportion of women also reported 
anxiety (56%), depression (48%), and hypertension (18%); 
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and fair, poor, or very poor sleep quality (81%) while 
incarcerated [10].

The benefits of physical activity (PA) are well estab-
lished and can be immediate. PA has been shown to help 
with weight control, offset anxiety and depression symp-
toms, and improve sleep [11]. Those engaged in regular 
PA can maintain weight and exhibit improved mental 
health outcomes such lower rates of depression, anxiety, 
anger, and stress compared to those who are physically 
inactive [12–14]. A single bout of moderate-to-vigor-
ous physical activity improves anxiety and depression 
symptoms [11, 15], decreases blood pressure [11, 16], 
and improves sleep [11, 17] on the day it is performed. 
Benefits improve when an individual engages in regular 
physical activity [11]. Other benefits, such as substance 
abuse treatment success [18], having a sense of control 
and achievement, and stress reduction may be of particu-
lar importance to individuals incarcerated [19].

Despite benefits of physical activity, physical inactiv-
ity is commonly experienced by incarcerated individuals 
[20]. Women are less likely be sufficiently active com-
pared with the general population of women of a similar 
age [6]. Among women incarcerated at CCDF, less than 
¾ attend time dedicated for outdoor recreational physi-
cal activity (rec-time), even when they had permission 
[21, 22]. Additionally, of women who do attend rec-time, 
58% were sedentary and only rarely engaged in vigorous 
physical activity such as running, push-ups, or sit-ups 
[22]. Promoting physical activity in jails is an important 
and conceivably far-reaching investment in the health of 
individuals incarcerated as physical activity is a holistic 
approach to improving physical and mental health and 
potentially reducing medical costs within the criminal 
justice system. However, little progress has been made in 
developing appropriate physical activity programming in 
jails.

The little formative research regarding physical activ-
ity within prisons [23, 24] suggest that women incarcer-
ated in prison do not engage in physical activity due to 
motivation-related reasons [23, 24]. Similarly, 75% of 
individuals incarcerated in CCDF indicated they were 
too tired or did not feel like going out to rec-time. How-
ever, specific reasons and motivations for being physi-
cally active among women while incarcerated in jail 
have been largely left out of the literature as most stud-
ies conducted among incarcerated women are in the 
prison setting. It is important to understand the differ-
ences in physical activity between women incarcerated 
in jail and prison as prisons are typically run by state or 
federal governments and are longer-term facilities while 
jails are typically run by county or city governments and 
are considered short-term facilities in which most are in 
pretrial detention and have not been convicted of a crime 

or sentenced [25, 26]. Additionally, much of the research 
into the connection between health and incarceration of 
women either focuses on prison populations or combines 
prison and jail populations, not distinguishing between 
the two. Compared to individuals in prison, individu-
als in jail have higher rates of depression, life dissatis-
faction, recent illicit drug use, and mortality for people 
under 44 years old [27, 28]. Thus, there is a need for more 
jail-specific data on the connection between health and 
incarceration among women. The purpose of this study 
was to determine barriers and facilitators to attending 
and being physically active during recreation time (rec-
time) among women incarcerated in jail.

Methods
Study setting and population
We conducted our current study at the CCDF, a regional 
jail in Flagstaff, Arizona. Individuals incarcerated at 
CCDF housed in women’s dorms were recruited by a 
CCDF staff member between March and July 2020 dur-
ing the COVID-19 pandemic. The study’s focus was 
rec-time, a time dedicated to being physically active, out-
side. CCDF allows individuals incarcerated the option of 
60 min a day, five days a week, for rec-time, weather and 
safety permitting. Rec-time has been offered during the 
COVID-19 pandemic to individuals after a 14-day quar-
antine period. Each of the four housing units have their 
own recreation area (space dedicated for rec-time). Each 
has a concrete floor and is equipped with a bolted down 
piece of exercise equipment [29]. Women were eligible 
to participate in the study if they were 18 years or older, 
had the ability to understand and read English, and were 
residing in a women’s dorm. We excluded individuals in 
administrative confinement and severe mental illness 
dorms. We additionally excluded one participant who 
returned a blank questionnaire. All aspects of the study 
were approved by Northern Arizona University’s Institu-
tional Review Board.

Study design
We conducted a cross-sectional sectional study among 
women incarcerated at CCDF. Through an iterative pro-
cess based on direct observation of recreation time, 
meetings with a consultant who had been previously 
incarcerated, conversations with women incarcerated, 
and reviews by a survey expert, we developed a question-
naire to determine barriers and facilitators to attending 
and being active during recreation time (see Additional 
file  1). Because CCDF was closed to outside programs, 
including research, a CCDF staff member played a pre-
recorded instructional video on an iPad to the women. 
Female study investigators explained the purpose of the 
study as well as the consent document on the video. 
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The staff person reiterated to the women that participa-
tion was voluntary and will have no effect on their rela-
tionship with the jail, parole hearings, or time served. If 
women were interested in participating, the staff person 
distributed an unsealed manila folder with the question-
naire inside. Women had one hour to complete the ques-
tionnaires after which the staff person returned to the 
dorm and collected completed questionnaires sealed in 
manila envelopes for privacy. Finally, an allowable incen-
tive for participating was distributed to all women who 
participated.

The staff person recorded the number of women in 
each dorm, those who watched the video, and those who 
turned in the sealed envelope and received an incen-
tive to document anonymous participation rates. Of the 
women incarcerated at the time of the study, 100% of 
women were recruited, consented, and participated in 
the study.

Variables
Women were asked about their experience with rec-
time at CCDF, including if they had ever attended, how 
often they attended, if they exercise at rec-time, activi-
ties they participate in, facilitators to attending, barriers 
to attending, and benefits of attending rec-time. Women 
were additionally asked about exercising in their living 
space, their experience with the COVID-19 pandemic 
while incarcerated, their health, and general information, 
including demographics.

Participants were asked what day they were booked 
into CCDF, if they had been previously incarcerated, and 
their age, race, ethnicity, education, and income level 
prior to incarceration.

Participants were asked about their general health 
(excellent, very good, good, fair, poor). Additionally, 
they were asked if a doctor or other health professional 
ever told them they had asthma, hypertension, high 
cholesterol, diabetes, prediabetes, anxiety, depression, 
bipolar disorder, schizophrenia, post-traumatic stress 
disorder (PTSD), or attention deficit hyperactivity disor-
der (ADHD). Participants were also asked to self-report 
their height and weight. Finally, participants were asked 
how active they were in their day-to-day life before their 
current incarceration (very active, somewhat active, 
somewhat inactive, or very inactive).

Participants were asked if they had ever attended rec-
time, how often they attended rec-time, and how often 
they exercised at rec-time each week. Participants were 
also asked to check all that apply from a prespecified 
list regarding what motivates them or would motivate 
them to attend rec-time, barriers to attending rec-time, 
what activities they enjoy doing at rec-time, and personal 
benefits from attending rec-time. Prespecified lists were 

developed through prior research [30], direct observa-
tion of recreation time [31], consults with a formerly 
incarcerated consultant, and discussions with women 
incarcerated. Facilitators, barriers, and benefits were not 
mutually exclusive as participants chose all that applied. 
All facilitators, barriers, and benefits were qualitatively 
classified into broader categories by the research team 
and consultation with a formerly incarcerated consultant. 
Although facilitators, barriers, and benefits could fit into 
more than one category, we chose the most appropriate 
for each item. Following the prespecified lists of facilita-
tors, barriers, and benefits, participants were provided 
space to describe “other” facilitators, barriers, and bene-
fits with open-ended responses. Finally, participants were 
asked to determine their top three facilitators to attend-
ing and benefits from attending rec-time.

Data analysis
Descriptive statistics were used to characterize the 
sample, describe the health of the sample, and deter-
mine facilitators, barriers, and benefits from attending 
rec-time. Open-ended responses were analyzed using a 
deductive qualitative analysis approach. Predetermined 
thematic areas based on the questions posed to respond-
ents were used, then summarized.

Analyses were conducted using SAS version 9.4 (SAS 
Institute Inc., Cary, NC).

Results
Demographic and health characteristics
Of the 99 participants, the majority were 44 years old or 
younger (82.8%), American Indian/Alaska Native (57.6%), 
had not attended any college (high school diploma, GED, 
or did not graduate high school) (62.6%), had an annual 
household income of less than $10,000 (52.5%), and 
had been previously incarcerated (62.6%, Table  1). The 
median length of current incarceration was 22 days.

Over 37% of women reported fair or poor general 
health and 57.6% of women reported being very inac-
tive prior to incarceration (compared to 12.2% very or 
somewhat active, Table 1). Less than a quarter of women 
reported having asthma (19.2%), hypertension (8.1%), 
high cholesterol (7.1%), and/or diabetes or prediabe-
tes (10.1%). More than half of women reported anxiety 
(64.7%) and/or depression (61.6%). Additionally, 28.3% of 
women reported being diagnosed with bipolar disorder, 
8.1% with schizophrenia, 38.4% with PTSD, and 11.1% 
with ADHD.

Rec‑time
Of the 99 women who completed the questionnaire, 
11.1% had never attended rec-time, 32.3% attended 1–2 
times per week, 16.2% attended 3–4 times per week, and 
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38.4% attended every time it was offered (about 5 days a 
week, Table  2). Among participants who indicated they 
ever attended rec-time, 20.9% never exercised, 37.2% 
exercised 1–2 times per week, 12.8 exercised 3–4 times 
per week, and 27.9% exercised every time rec-time was 
offered (Table 2).

Rec‑time facilitators
Most participants identified environmental- and health-
related facilitators to attend rec-time (Fig. 1). The top two 
facilitators were an opportunity to get fresh air (82.8%) 
and natural light (73.7%). Additionally, 62.6% attended 

Table 1 Demographic and Health Characteristics of Women 
Incarcerated at Coconino County Detention Facility, 2021 (n = 99)

Characteristic N %

Age

18–24 11 11.1

25–34 47 47.5

35–44 24 24.2

45–54 11 11.1

≥ 55 2 2.0

Missing 4 4.0

Racea

American Indian/Alaska Native 57 57.6

Black 8 8.1

White 33 33.3

Other 11 11.1

Ethnicity

Hispanic/Latino 18 18.2

Non-Hispanic/Latino 61 61.6

Missing 20 20.2

Education

Did not graduate high school 30 30.3

High school diploma or GED 32 32.3

Trade or tech school 4 4.0

Some college 26 26.3

Bachelors or graduate degree 6 6.1

Missing 2 2.0

Income

< $10,000 52 52.5

$10,000–$29,999 18 18.2

≥ $30,000 7 7.1

I don’t know 17 17.2

Missing 5 5.1

Previous incarceration

Yes 62 62.6

No 33 33.3

Missing 3 3.0

Length of incarceration (quartiles)

1–18 days 26 26.3

18–22 days 18 18.2

22–45 days 21 21.2

> 45 days 21 21.2

Missing 13 13.1

General health

Excellent 6 6.1

Very good 22 22.2

Good 34 34.3

Fair 20 20.2

Poor 17 17.2

Level of physical activity prior to incarceration

Very active 6 6.1

Somewhat active 6 6.1

Somewhat inactive 29 29.3

Post-traumatic stress disorder (PTSD); attention deficit hyperactivity disorder 
(ADHD)
a Race categories are not mutually exclusive

Table 1 (continued)

Characteristic N %

Very inactive 57 57.6

Missing 1 1.0

Health condition

Asthma 19 19.2

Hypertention 8 8.1

High cholesterol 7 7.1

Diabetes or prediabetes 10 10.1

Overweight/obesity 61 61.7

Anxiety 64 64.7

Depression 61 61.6

Bipolar 28 28.3

Schizophrenia 8 8.1

PTSD 38 38.4

ADHD 11 11.1

Table 2 Recreation time characteristics of women incarcerated 
at Coconino County Detention Facility, 2021 (n = 99)

a Among the 86 participants who reported ever attending recreation time

N %

Recreation time attendance

Never 11 11.1

1–2 times per week 32 32.3

3–4 times per week 16 16.2

Every time it is offered (about 5 days a week) 38 38.4

Missing 2 2.0

Exercise during recreation timea

Never 18 20.9

1–2 times per week 32 37.2

3–4 times per week 11 12.8

Every time it is offered (about 5 days a week) 24 27.9

Missing 1 1.2
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rec-time for a change in environment (compared to their 
housing units). Regarding health and exercise, many 
attended rec-time because they wanted to move around 
(71.7%), exercise (67.7%), for their health (64.7%), and 
weight loss (36.4%). Fewer participants indicated social 
reasons to attend rec-time including talking with others 
(38.4%), not wanting to be left out (7.1%), and everyone 
else was attending (5.1%). Fewer participants indicated 
they wanted a routine (30.3%), felt unsafe in the dorm 
(1.0%), or detention officers offered or encouraged 
attending rec-time (0%-13.1%).

Many women reiterated that attending rec-time was 
good for their mental health in some way. Facilitators to 
attend rec-time included:

Improve my depression.
Relief of anxieties.
…release my stress and to not think of everything 
going on in here and at home. It is my free mind 
time.

Mental health as a facilitator to attending recreation 
time was often accompanied by a discussion of spiritual-
ity or religion.

…People use rec-time to cope with depression and 
prayer outside also being outside you can yell and 
get your anger out by exercise instead of losing your 

insanity of no fresh air staying inside. Especially see-
ing and feeling sunlight is awesome.
To be able to pray for my family, kids, as I’m outside 
I feel my prayers are heard more outside, standing 
directly before the sun, I am reminding who I am […] 
a strong individual.
Play [racquetball] or just enjoy mother earth’s crea-
tions. Listen to the birds sing.
Being spiritual I find being outside helps me to inter-
act with my God. The calmness of being alone out-
side helps me to find peace within.

Less often women indicated that it was just something 
to do, they liked to be alone, or get a tan.

When assessing differences in reported facilitators by 
length of incarceration, there were no differences. Alter-
natively, compared to women who had been previously 
incarcerated, women in jail for the first time were more 
likely to indicate “talking with others” as a facilitator 
(51.5% vs. 30.7%, p = 0.04) (see Additional file  2). There 
were no statistically significant differences in reported 
facilitators by whether a woman self-reported a physi-
cal or mental health condition (see Additional file  3). 
However, approaching statistical significance, a higher 
proportion of women with a physical health condition 
reported natural light as a facilitator (84.9% vs. 68.2% 
p = 0.07). Additionally, a higher proportion of women 
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Fig. 1 Facilitators to attending recreation time among women incarcerated at Coconino County Detention Facility, 2021 (n = 99). Women 
incarcerated at Coconino County were asked to indicate what motivated them or would motivate them to attend recreation time from a 
pre-determined list. Categories are not mutually exclusive as participants chose all that applied. Women were also given the opportunity to 
describe other facilitators to attending recreation time in short answer format
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with a mental health condition reported opportunities 
to get fresh air (87.0% vs 73.3%, p = 0.1) and changes in 
environment (68.1% vs 50.0%, p = 0.09) as a facilitator to 
attending recreation time.

Rec‑time barriers
Most participants indicated an environment-, cloth-
ing-, or motivation-related barrier to attending rec-time 
(Fig. 2). Of the 99 participants, the environment, includ-
ing the available equipment were barriers to attending 
rec-time including lack of equipment (55.6%); uninviting 
space (32.3%); lack of space (30.3%); no access to water 
(30.3%), a private bathroom (29.3%), hygiene products 
(23.2%), or feminine products (20.2%); or that it was too 
hot or too cold outside (26.3%). Women reiterated in 
an open-ended response that there was “Not much out 
there…” or that they “Need more things to do” while at rec-
time. One woman also said that “…it’s too depressing and 
plain looking.”

Lack of proper footwear (48.5%) and no comfortable 
clothing (39.4%) were also common barriers to attending 
rec-time. One woman elaborated on the footwear saying, 
“…the footwear is a biggie. It is dangerous to be in san-
dals.” Another woman added that, “They do not give extra 
underwear we would have to purchase extra and some of 
us don’t have the money.”

Participants indicated being sad or depressed (37.4%), 
they were unmotivated (26.3), or they were sick or tired 
(8.1–9.1%) were barriers to attending rec-time. Some 
participants indicated they did not know what to do at 
rec-time (26.3%) or they were not physically active (5.1%). 
Social barriers to attending rec-time included no one else 
attending (7.1%), their friends did not want to attend 
(4.0%), or someone they did not like attended rec-time 
(2.0%). Finally, some participants indicated that detention 
officers were barriers as they did not invite them every 
time (16.2%), detention officers prevented them from 
attending (4.0%), they felt more supervised by detention 
officers at rec-time (2.0%), or detention officers discour-
aged them from attending (1.0%).

When assessing differences in reported barriers by 
length of incarceration, a higher proportion of women 
incarcerated longer than the median length of stay 
reported footwear (66.7% vs 31.8%, p = 0.001) and com-
fortable clothing (54.8% vs 25.0%, p = 0.005) compared 
to women who were incarcerated for less time than the 
median (see Additional file  2). A higher proportion of 
women who had a physical or mental health condition 
reported being sad or depressed as a barrier to attend-
ing recreation time compared to women who did not 
report a physical (54.5% vs 28.8%, p = 0.01) or mental 
health condition (46.4% vs 16.7%, p = 0.005). Women 
with a physical health condition reported not enough 
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Fig. 2 Barriers to attending recreation time among women incarcerated at coconino county detention facility, 2021 (n = 99). Women incarcerated 
at Coconino County were asked to indicate what prevented them or would prevent them from attending recreation time from a pre-determined 
list. Categories are not mutually exclusive as participants chose all that applied. Women were also given the opportunity to describe other 
facilitators to attending recreation time in short answer format
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space (45.5% vs 25.8%, p = 0.04) or being unmotivated to 
attend recreation (42.4% vs 18.2%, p = 0.01) time as a bar-
rier more often than women who did not have a physical 
health condition.

Rec‑time benefits
Similar to facilitators and barriers, environment- and 
health-related perceived benefits of attending rec-time 
were reported more often than other benefits (Fig.  3). 
Most participants indicated that a change in environment 
(97.0%), vitamin D and sunshine (81.8%), and access to 
equipment (70.7%) were benefits of attending rec-time. 
Women believed that attending rec-time was also good 
for their health (71.7%); made them calmer (68.7%), less 
anxious (66.7%), less stressed (64.7%), and less depressed 
(62.6%); improved their attitude (55.6%) and sleep 
(47.5%); and helped them lose weight (36.4%). Women 
also indicated that hanging out at rec-time (51.5%) was a 
benefit that may lead to getting along with other women 
(41.4%) and detention officers (15.2%). Another benefit 
women brought up in open-ended responses were “Pass-
ing [the] time” and “shortens my day”.

When assessing differences in reported benefits by 
length of incarceration, there were no differences (see 
Additional file  2). Women who were in jail for the first 
time reported access to exercise equipment as a ben-
efit more often than women who had been incarcerated 

before (57.6% vs 30.7%, p = 0.01). Women with a physical 
health condition reported sleeping better as a benefit of 
attending recreation time more often than women with-
out a physical health condition (see Additional file  3). 
Finally, women with a mental health condition reported 
the change in environment (82.6% vs 43.3%, p < 0.0001) 
and reducing anxiety (75.4% vs 46.7%, p = 0.005), stress 
(71.0% vs 50.0%, p = 0.04), and depression (71.0% vs 
43.3%, p = 0.009) as benefits more often that women 
without a mental health condition.

Discussion
Our findings indicate that among women incarcerated 
in a rural county jail, most indicated environmental and 
health-related facilitators to attending rec-time. Women 
suggested that the environment, available equipment, 
clothing, and motivation were barriers to attending rec-
time. Our findings have similarities and differences to the 
small body of research focused on facilitators and barri-
ers to physical activity among incarcerated women.

Most surveyed women incarcerated at CCDF described 
environment-related facilitators and barriers to attending 
rec-time. During focus groups among women incarcer-
ated in a maximum-security prison in the United States, 
women discussed lack of opportunities to be active even 
though there was a recreation department [24]. At CCDF, 
staff created a rec-time schedule around other programs 
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Fig. 3 Benefits of attending recreation time at Coconino County detention facility. Women incarcerated at Coconino County were asked to indicate 
what personal benefits they received or would receive from attending recreation time from a pre-determined list. Categories are not mutually 
exclusive as participants chose all that applied. Women were also given the opportunity to describe other facilitators to attending recreation time in 
short answer format
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and meals, limiting barriers to attending, unlike at the 
maximum-security prison. However, the maximum-
security prison offered fitness classes, which may require 
accommodating an outside employee’s schedule. Among 
older women (50 years and older) incarcerated in prisons 
in Switzerland, women reported that there were physical 
activity spaces and opportunities available to them [23]. 
Age was considered a barrier to physical activity. Women 
indicated available activities while in prison, such as vol-
leyball, were more appropriate for younger women incar-
cerated. Compared to women incarcerated in prisons 
in Switzerland, timing of rec-time was not described as 
a barrier among women incarcerated at CCDF. Similar 
to women in prisons in Switzerland, lack of equipment 
and not knowing what to do in the recreation space were 
common barriers among women incarcerated at CCDF. 
The limitations of appropriate activities available dur-
ing recreation time among women incarcerated may 
be important and potentially easily addressable barri-
ers to attending and being physically active during rec-
reation time. Future research should determine physical 
activities that women would enjoy and motivate them to 
attend recreation time.

Older women incarcerated in prisons in Switzerland 
indicated they do not exercise because they did not want 
to or were not healthy enough to engage in physical activ-
ity [23]. Women believed that the sedentary lifestyle in 
prison was associated with their health problems. About 
2% of our sample were 55  years and older. However, a 
large proportion of women reported health conditions 
that may impact a woman’s self-efficacy and belief they 
can participate in physical activity. Additionally, women 
incarcerated at CCDF discussed mental health as a bar-
rier and rec-time being good for their health and made 
them less anxious, stressed, and depressed as benefits of 
rec-time. Similarly, women incarcerated in a maximum-
security prison mentioned that a sedentary lifestyle in 
prison leads to more complications down the road [24]. 
Motivation, self-efficacy, and the capacity to execute 
physical activity safely and effectively is impacted by 
many things, including how physically active someone is 
before being incarcerated, mental health, physical health, 
and the environment in which someone participates in 
physical activity. Creating an environment in jails that 
provides opportunities to not only be physically active 
but also learn ways to be physically active is essential 
to reduce barriers and improve self-efficacy. This may 
include structured physical activity programs or guid-
ance on physical activities in their space such as instruc-
tions on equipment and physical activity materials. 
However, environmental changes alone may not improve 
motivation to be physically active. Previous research 
has shown that face-to-face interventions, goal settings, 

self-monitoring programs have improved motivation and 
should be explored in the jail setting [32].

In contrast to our findings, women incarcerated in a 
maximum security prison mentioned that staff did not 
promote in-cell exercise [24]. Although we did not spe-
cifically ask about all staff at CCDF, only a small propor-
tion of women suggested staff prevented or discouraged 
women from attending rec-time. Though, many partici-
pants did suggest that staff should improve practices to 
encourage rec-time attendance. Finally, a common theme 
among women incarcerated in prison and CCDF was 
that issued sandals are not conducive to being physically 
active. Surveyed women at CCDF believed that lack of 
proper footwear was a barrier to attending rec-time say-
ing that it may even be dangerous. Footwear is impor-
tant for comfort and safety. All individuals, when booked 
into the detention facility, are provided a pair of sandals. 
Sneakers are not available unless purchased through the 
commissary. To note, in our previous research, we found 
that 92% of women wore facility-issued sandals and only 
2% wore purchased sneakers [31]. Inappropriate cloth-
ing and footwear may be a safety issue when participat-
ing in physical activities in any environment. Jails do not 
provide sneakers or alternative clothing to participate in 
physical activities unless purchased from the commis-
sary. Most women do not have an income while incarcer-
ated and, in our study sample, over half of women had 
an income of less than $10,000 per year; thus, purchas-
ing shoes and clothing to participate in physical activities 
while incarcerated may not be a priority.

Previous studies did not assess differences in barri-
ers or facilitators to being physically active, which may 
be important for developing targeted physical activity 
interventions or programs. Although we found few dif-
ferences in reported facilitators, barriers, and benefits by 
length of incarceration, previous incarcerations, or physi-
cal or mental health conditions, we found that women 
with self-reported mental health conditions reported 
more benefits to attending recreation time, specifically 
that attending recreation time contributed to less anxi-
ety, stress, and depression. To note, we were limited to 
a small sample size of 99. We may have found more dif-
ferences by characteristics of women incarcerated with 
a larger sample. Additionally, physical and mental health 
conditions were limited to self-reported conditions that 
had been diagnosed by a health care professional, which 
may contribute to misclassification of women either with 
or without a mental or physical health condition.

We asked participants about facilitators and barriers 
to attending rec-time, not physical activity. Other stud-
ies also discussed opportunities to being physically active 
outside of rec-time. Additionally, previous findings were 
obtained from focus groups [23, 24]. The original intent 
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of our research was to host focus group discussions 
among women incarcerated at CCDF to understand the 
barriers and facilitators to attending rec-time. However, 
due to the COVID-19 pandemic, CCDF was closed to 
outside visitors, programs, and researchers; thus, the 
topics of the focus group guide were transformed into a 
questionnaire. Future research would benefit from quali-
tative discussions with women to clarify and provide 
more context regarding their views on the benefits and 
barriers to being physically active while incarcerated.

A high proportion of women (almost 90%) incarcer-
ated at CCDF self-reported ever attending rec-time and 
of those women, almost 80% indicated they exercised 
during rec-time at least 1–2 times per week. This is a 
substantially more active sample of women compared 
to previous findings in the same detention facility. Pre-
vious studies did not rely on self-report of physical 
activity, which introduces self-reporting bias in which 
women overreport their physical activity levels among 
the general population [33]. Thus, using objective obser-
vational methods, women were found to engage in rec-
reation time and physical activity less often. Only 25% of 
women incarcerated at CCDF attended rec-time while 
almost 60% of women who did attend were sedentary 
during rec-time [22]. To note, if the current study sample 
of women incarcerated in jail is more active than other 
groups of women incarcerated, barriers and facilitators 
to being physically active may differ among less-active 
women. There may be other explanations and limita-
tions that explain the discrepancy between our current 
study and previous research at the same facility. The 
COVID-19 pandemic limited our research as not every-
one incarcerated had access to rec-time. CCDF required 
all individuals booked into the jail to be quarantined 
for a 14-day period in which rec-time was not avail-
able. Thus, our sample of women had been quarantined, 
without access to rec-time, prior to participating in our 
study. Women indicated that “They put us on a 14-day 
lock down before we can do anything”. Women may have 
been more likely to want to attend rec-time after being 
quarantined compared to before the COVID-19 pan-
demic. Similarly, our sample was limited to women who 
were incarcerated 14  days or longer. Most individuals 
are released from jail prior to reaching the full quaran-
tine period [34]; thus, we did not have the opportunity to 
receive information from women who were incarcerated 
for shorter amounts of time. Only recruiting women who 
had completed a 14-day quarantine period may limit gen-
eralizability and introduce sampling bias into our study. 
Additionally, because findings were self-reported, higher 
rates of attendance and exercise may be due to the nature 
of overreporting physical activity-related behaviors [33, 
35]. In a 2019 study among individuals incarcerated in 

jail, 70% self-reported ever attending rec-time [30], a 
much higher proportion compared to objectively meas-
ured attendance.

Conclusions
Women have different health needs compared to men 
and the rates of women’s incarceration are increasing, 
especially in Arizona. As health and environment are 
important facilitators and barriers to being physically 
active among women in jail, it is important to identify 
appropriate environmental and policy interventions to 
increase the use of rec-time and physical activity. Because 
women perceive health as a facilitator and benefit for 
attending rec-time, rec-time may have larger implications 
for correctional facilities such as improved mental and 
physical health of individuals incarcerated in the facili-
ties. First, if a correctional facility does not offer rec-time 
or a similar alternative, one should be established and 
accessible as “at a minimum… staff shall provide the pre-
trial inmate with… one hour daily of outside recreation, 
weather permitting” (28 CFR § 551.115) and not provid-
ing rec-time may be considered cruel and unusual pun-
ishment [36]. Second, creating an environment that is 
welcoming and conducive to being physically active is 
imperative. Creating an environment for women to be 
more physically active may include green-space, mats or 
softer flooring, or more accessible equipment. Third, to 
improve safety, sneakers should be provided at no cost as 
sandals were considered a barrier to attending rec-time 
and being physically active, even unsafe. Finally, women 
not knowing what to do during rec-time indicates that 
women may benefit from more structured physical activ-
ity programs or guidance on physical activities in their 
space such as instructions on equipment and physical 
activity materials.
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