ORIGINAL ARTICLE

Medical Journal of Western Black Sea Med ] West Black Sea 2025:9(2): 299-305
Bat1 Karadeniz Tip Dergisi DOI: 10.29058/mjwbs. 1758374

Adherence to Home Exercise Programs: The Impact of
Demographic and Clinical Factors

Evde Egzersiz Programlarina Uyum: Demografik ve Klinik Faktorlerin Etkisi

Hatice Giilsah KARATAS!' (¥, Sengiil METIN TARHAN' ©, Cagnur ELPEN KODAZ> ),
Fatih KARATAS® ', Rifat TARHAN*

'Karabuk University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Karabiik, Tiirkiye
“Bilecik Seyh Edebali University Faculty of Medicine, Department of Family Medicine, Bilecik, Tiirkiye

*Karabuk University Faculty of Medicine, Department of Oncology, Karabiik, Tiirkiye

“Karabuk University Faculty of Medicine, Department of Phsychiatry, Karabiik, Tiirkiye

ORCID ID: Hatice Giilsah Karatas 0000-0001-5007-1008, Sengiil Metin Tarhan 0000-0002-6862-4448, Cagnur Elpen Kodaz 0000-0002-5965-635X,
Fatih Karatas 0000-0003-4022-7923, Rifat Tarhan 0009-0005-8781-0560

Cite this article as: Karatas HG et al. Adherence to home exercise programs: the impact of demographic and clinical factors. Med ] West Black Sea. 2025;9(2):
299-305.

GRAPHICAL ABSTRACT

68.2%
ol g il

Aim Methods Results Conclusion
To investigate how well patients in  Prospective observational study of * 52% adhered regularly Regular adherence to home
physical medicine and 296 patients prescribed a * 68.2% reported pain reduction exercise programs produces a
rehabilitation adhere to home standard home exercise program. » Better adherence: higher significant difference in faster and
exercise programs and to better Collected data: age, education, education; employed, retired, more effective pain reduction.
understand which demographic occupation, pain severity (VAS), students (p=0.002; p=0.019) Individually tailored
and clinical factors influence and adherence; statistical * Lower adherence: housewives, (technology-assisted) support
adherence. analyses performed. lower education; household duties  systems are crucial for

cited as barriers musculoskeletal rehabilitation.

« Continuous adherers
experienced significantly greater
pain reduction than non-adherers
(p<0.001).
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ABSTRACT

Aim: This study aimed to explore how well patients receiving physical medicine and rehabilitation adhered to home-based exercise pro-
grams, and to better understand which demographic and clinical factors might influence their level of adherence.

Material and Methods: In this prospective observational study, 296 patients who had been prescribed a standardized home exercise
program were followed. Information on age, education, occupation, pain severity (measured by VAS), and adherence to the exercise plan
was collected and statistically analyzed.
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Results: Among the participants, 154 individuals (52%) were regularly following their prescribed home exercise routines. Overall, 68.2%
of patients reported a noticeable reduction in pain levels. Notably, those who consistently adhered to the program experienced significantly
more pain relief compared to those who were non-adherent (p < 0.001). Adherence appeared to be influenced by both education level and
occupation. Patients with higher levels of education were more likely to follow their exercise routines, while individuals such as workers,
retirees, and students demonstrated stronger adherence patterns (p = 0.002 and p = 0.019, respectively). In contrast, housewives and
individuals with lower educational attainment were less likely to stay committed —often citing household responsibilities as a barrier to regular
participation.

Conclusion: Sticking to home-based exercise programs seems to make a real difference in outcomes, especially when it comes to reducing
pain more quickly and effectively. These findings emphasize the importance of designing support systems that are tailored to the individual—
possibly using technology to help patients stay on track, particularly in musculoskeletal rehabilitation.

Keywords: Home-based exercise programs, Adherence, Pain, Physical medicine

GRAFIKSEL OZET

68.2%
ol g ik
Amag Yontem Bulgular Sonug
Fiziksel tip ve rehabilitasyon alan Prospektif gézlemsel tasarim; * %52 diizenli uyum Ev egzersizlerine dizenli uyum,
hastalarin evde egzersiz standart ev egzersiz programi * %68,2 agri dizeyinde azalma ozellikle agrinin hizh ve etkili
programlarina ne kadar iyi recete edilen 296 hasta takip bildirildi azalmasinda belirgin fark yaratir.
uyduklarini ve uyumu etkileyen edildi. Toplanan veriler: yas, » Daha yilksek uyum: daha yliksek Kas-iskelet rehabilitasyonunda
demografik/klinik faktérleri egitim, meslek, agn siddeti (VAS), egitim; galisan, emekli, 6grenci bireye 6zel (teknoloji destekli)
incelemek. egzersiz uyumu; istatistiksel analiz  (p=0,002; p=0,019) destek sistemleri énerilir.
yapild. * Daha dusuk uyum: ev hanimlari,

dusuk egitim; ev igi sorumluluklar
engel olarak belirtildi

« Surekli uyanlar, uymayanlara
gobre anlamli derecede daha fazla
agr azalmasi yasadi (p<0,001).

Hatice Gilsah Karatas, Sengul Metin Karatas HG ve ark. Evde Egzersiz Programlarina

Bati Karadeniz Tip Dergisi Tarhan, Cagnur Elpen Kodaz, ve ark. Uyum... Med J West Black Sea. 2025;9(2).

0z
Amac: Bu calismanin amaci, fiziksel tip ve rehabilitasyon alan hastalarin evde egzersiz programlarina ne kadar iyi uyduklarini arastirmak
ve hangi demografik ve klinik faktérlerin uyum dizeylerini etkileyebilecegini daha iyi anlamaktir.

Gerec ve Yontemler: Bu prospektif gdzlemsel ¢alismada, standart bir ev egzersiz programi recete edilen 296 hasta takip edilmistir. Yas,
egitim, meslek, agri siddeti (VAS ile élcuimustlr) ve egzersiz planina uyum hakkinda bilgiler toplanmis ve istatistiksel olarak analiz edilmistir.

Bulgular: Katilimcilar arasinda 154 kisi (%52) recete edilen ev egzersiz rutinlerini diizenli olarak takip etmistir. Genel olarak, hastalarin
%68,2'si agri duzeylerinde gdzle gorullr bir azalma oldugunu bildirmistir. Programa surekli uyanlar, uymayanlara kiyasla énemli él¢ciide daha
fazla agn kesici deneyimlemistir (p < 0.001). Uyumun hem egitim diizeyinden hem de meslekten etkilendigi goriilmektedir. Daha yuksek
egitim duzeyine sahip hastalarin egzersiz rutinlerini takip etme olasiligi daha ylksekken, calisanlar, emekliler ve 6grenciler gibi bireyler
daha gui¢li uyum kaliplar géstermistir (sirasiyla p = 0.002 ve p = 0.019). Buna karsilik, ev hanimlari ve daha dusik egitim dizeyine sahip
bireylerin egzersiz programlarina bagh kalma olasiliklari daha disikti; genellikle ev sorumluluklarini dizenli katiimin éniindeki bir engel
olarak géstermiglerdir.

Sonugc: Evde uygulanan egzersiz programlarina bagh kalmak, ¢zellikle agriy1 daha hizl ve etkili bir sekilde azaltma s6z konusu oldugunda,
sonuglarda gercgek bir fark yaratiyor gibi gérinmektedir. Bu bulgular, 6zellikle kas-iskelet sistemi rehabilitasyonunda hastalarin programa
bagh kalmasina yardimci olmak i¢in, muhtemelen teknolojiyi kullanarak, bireye 6zel destek sistemleri tasarlamanin énemini vurgulamaktadir.

Anahtar Sozciikler: Evde uygulanan egzersiz programlari, Uyum, Agri, Fiziksel tip
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Adherence to Home Exercise Programs

INTRODUCTION

Home-based exercise programs are widely used in the treat-
ment of musculoskeletal disorders to help reduce pain and
improve physical function. These programs are supported
by international clinical guidelines, and their effectiveness
has been confirmed in numerous studies. However, pa-
tients often do not follow these programs as recommended.
Research shows that adherence rates range between 30%
and 70% (1-4). Low adherence can delay recovery, prolong
symptoms, and increase healthcare costs.

Several studies have shown that factors such as age, gen-
der, education level, type of diagnosis, and social support
can influence how well patients adhere to their prescribed
exercises in physical medicine and rehabilitation settings
(5-7). More recent research highlights that adherence is
a complex and dynamic process. For instance, the use of
technology, self-efficacy (the belief in one’s ability to com-
plete tasks), and social support have been identified as key
factors. Tools such as mobile applications and remote mon-
itoring systems have been found to significantly improve
short-term adherence (8,9). Motivation to follow an exercise
program can also change over time. While some individu-
als start with high motivation but lose it later, others may
become more consistent over time. This suggests that long-
term adherence depends not only on initial motivation but
also on continuous support, personalized exercise plans,
technological tools, and behavioral strategies (10,11). The
aim of our study is to identify the demographic and clinical
factors that influence adherence to home-based exercise
programs and to explore the elements that either support or
hinder patient engagement.

MATERIALS and METHODS

This study was designed as a single-center, prospective,
observational, and descriptive cohort study, conducted at
the Physical Medicine and Rehabilitation (PMR) outpatient
clinic of Karabuk University Faculty of Medicine Training
and Research Hospital. All participants provided written in-
formed consent after being informed about the study’s pur-
pose, duration, procedures, data confidentiality, and their
right to withdraw at any time. The study sample included pa-
tients who visited the PMR outpatient clinic during the study
period, were prescribed a home-based exercise program
by a physician, and agreed to participate. Inclusion criteria
were as follows: being between the ages of 15 and 75, hav-
ing a musculoskeletal diagnosis and a prescribed exercise
program by a PMR physician, having sufficient cognitive
and physical ability to understand and perform the exercis-
es, voluntarily agreeing to participate, signing the informed
consent form, and being reachable by phone.

Exclusion criteria included: having a serious neurological,
cardiovascular, or systemic disease that would prevent ex-

ercise participation; a history of acute trauma; cognitive or
cooperation difficulties (e.g., severe cognitive impairment
or psychiatric illness); pregnancy; and refusal of telephone
follow-up. Demographic information, comorbidities, smok-
ing status, and pain intensity (measured by Visual Analog
Scale [VAS], 0-10 cm) were recorded for each patient. The
exercise program was explained, and each patient received
a standardized exercise brochure. During the one-month
follow-up via telephone, patients were asked how often and
how long they had performed the exercises. In this study,
patients who performed home exercises at least three times
per week were considered adherent to the prescribed pro-
gram.Pain levels were reassessed at the end of this period.

Statistical analysis was performed using SPSS (Statistical
Package for the Social Sciences), version 22. Descriptive
statistics (mean, standard deviation, median, minimum,
maximum, frequency, and percentage) were used to sum-
marize participants’ demographic and clinical characteris-
tics, as well as exercise adherence levels. The normality
of continuous variables was assessed using the Kolmogor-
ov-Smirnov or Shapiro-Wilk tests. To examine the relation-
ship between adherence and demographic or clinical vari-
ables, the chi-square test or Fisher’s exact test was used
for categorical data, the independent samples t-test for nor-
mally distributed continuous variables, and the Mann-Whit-
ney U test for non-normally distributed variables. A p-value
of <0.05 was considered statistically significant. The study
was approved by the Non-Interventional Clinical Research
Ethics Committee of Karablk University (Approval No:
2025/2356).

RESULTS

A total of 296 patients were included in the study, compris-
ing 230 females and 66 males. The median age was 45
years (15-76), and the median baseline VAS score was
7 (1-10). The median Body Mass Index (BMI) was 27.77
(15.35-51.20). Regarding smoking status, 74.3% of the par-
ticipants were non-smokers, while 25.7% had a history of
smoking. In terms of educational background, most patients
were either university graduates (34.8%) or primary school
graduates (34.5%), followed by those who completed high
school and middle school. The most common occupation
was housewife, accounting for 46.6% of the participants.
Among the clinical diagnoses, neck pain was the most fre-
quent (44.9%), followed by low back pain (26.4%).

At the four-week follow-up, the median VAS score de-
creased to 4 (0-10), and the median change in VAS was 2
points (0-9). A positive change in VAS scores was observed
in 68.2% of the patients. Exercise adherence was as fol-
lows: 48% of patients did not follow the prescribed exer-
cise program, 33.8% adhered to the program occasionally,
and 18.2% reported exercising daily. Overall, 154 patients
(52%) were found to have regularly adhered to their pre-
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Figure 1: Home exercise program adherence levels

scribed exercise programs (Figure 1). No statistically signif-
icant differences were found between exercise adherence
and gender, BMI, or diagnosis (p > 0.05). However, both
educational level and occupational status were significantly
associated with exercise adherence. Higher levels of ed-
ucation were linked to greater adherence to the exercise
program. In addition, workers, retirees, and students were
more likely to follow the program regularly (p = 0.002 and p
=0.019, respectively).

Although initial pain levels were similar across all groups,
patients who regularly performed the exercises reported a
significantly greater reduction in pain compared to those
who did not adhere to the program (p = 0.00) (Table 1; Fig-
ure 2).

DISCUSSION

This study evaluated adherence to home-based exercise
programs among patients in a physical medicine and reha-
bilitation outpatient and explored the demographic and clini-
cal factors influencing adherence. Our findings revealed that
over half of the patients followed the prescribed program
consistently, and this group experienced significantly great-
er pain reduction compared to those who did not adhere.
This underscores a key clinical message: patients who ad-
hered to exercise routines showed a more favorable and ac-
celerated response to treatment. The clear association be-
tween exercise adherence and treatment efficacy highlights
the critical role of home-based exercise in the management
of musculoskeletal disorders. These results are in line with
previous literature demonstrating the therapeutic value of
home exercise. Fransen et al. emphasized the role of ex-
ercise in relieving pain and improving function in patients
with knee osteoarthritis, while Hayden et al. confirmed its
effectiveness in managing low back pain (1,2). Education
level and occupational status were found to be significant-
ly associated with adherence. As education increased, so
did patients’ engagement in health behaviors, which likely

Figure 2: Vas score changes by exercise adherence

contributed to improved adherence. This is supported by
a systematic review by Peek et al., noting that individuals
with higher education levels tend to exhibit better treat-
ment compliance, greater access to information, and higher
health literacy (3). A recent systematic review confirmed
that low health literacy is a major barrier to adherence in
patients with musculoskeletal conditions (12). Occupational
status also played a role. Students, retirees, and laborers
were more likely to follow the exercise program, possibly
due to more flexible schedules or heightened awareness of
health. Conversely, housewives demonstrated lower adher-
ence rates, often due to time constraints, domestic respon-
sibilities, and limited social support. Pinelli et al. reported
that 50% of non-adherence cases among postmenopausal
women in a home-based exercise program were due to
household obligations (4). Similarly, Macias-Hernandez et
al. found that factors such as postural instability, balance
issues, and polypharmacy contributed to poor adherence
in women with osteoporosis (13). In patients with neck pain,
adherence to home exercises is especially vital for success-
ful outcomes. Yet, literature reports low adherence rates in
this group. Himler et al. showed that only about 30% of pa-
tients with chronic non-specific neck pain maintained their
prescribed exercise routines. Barriers included pain during
exercise, previous negative experiences with physiothera-
py, and delayed treatment effects (14). Escolar-Reina et al.
noted that communication skills of healthcare providers and
the quality of patient education also influence adherence in
individuals with neck and back pain (15). Consistent with
these findings, studies in Turkey have shown that regu-
lar adherence to home exercises leads to meaningful im-
provements in pain and function (16). Moreover, a study on
individuals with non-specific low back pain demonstrated
that those who consistently adhered to exercise programs
experienced faster recovery and greater reductions in pain
and functional limitations. In contrast, low adherence was
linked with prolonged treatment durations and persistent
symptoms (17). These observations reinforce the notion
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Table 1. Demographic and Clinical Characteristics of Patients According to Their Adherence to the Home Exercise Program.

Variables Non-Adherent to Exercise Program Adherent to Exercise Program p
Age, years (median, min-max) 47 (15-71) 44 (18-76) 0.06
Gender, n (%) 0.11
Female 116 114

Male 26 40

BMI 0.80
Normal 42 48

Overweight 100 105

Smoking 0.35
Smoker 33 43

Non-smoker 109 111

Education Level 2
Literate (no formal education) 3 3

Primary school 63 29

Secondary school 11 10

High school 19 45

University 46 57

Occupation 19
Housewife 76 62

Laborer 24 36

Officer 26 19

Retired 7 15

Unemployed 3 4

Student 6 18

Diagnosis 0.72
Neck pain 65 68

Low back pain 41 37

Shoulder pain 16 25

Knee pain 17 21

Hip pain 2 1

Fibromyalgia 1 2

VAS (0-10) 7 (1-10) 7 (1-10) 378
VAS Change 0 (0-8) 3 (0-9) 0.00
Post-Exercise VAS 5(0-10) 3 (0-10) 0.00

BMI: body mass index; VAS: visual analogue scale.

that exercise adherence not only aids symptom relief but
also directly accelerates clinical recovery. Psychosocial
factors have increasingly been recognized as important de-
terminants of adherence. Self-efficacy, intrinsic motivation,
social support, and trust in treatment are now understood
as essential components. Essery et al. highlighted how
individual beliefs and social systems enhance adherence,
while Ainsworth et al. reported that behavioral change in-
terventions significantly improve exercise engagement
(5,6). Technology has also emerged as a powerful tool to
enhance adherence. Mobile app-supported exercise pro-
grams have shown promise in reducing pain and improving
motivation. Features such as reminders, video guides, dig-
ital tracking, and tele-rehabilitation services are often more
engaging than traditional methods (7). Collado-Mateo et al.
identified 14 key factors in an umbrella review, including

personalized feedback, enjoyable formats, goal setting, and
social support (8). For example, a gamified, sensor-based
app developed for knee osteoarthritis significantly improved
exercise accuracy and motivation (18). Personalized ap-
proaches are also critical. Programs tailored to individual
goals and limitations are more effective than generic proto-
cols. Doherty et al. found that reinforcement learning-based
Al platforms improved both exercise intensity and user sat-
isfaction. These systems adapt to user feedback, reported
pain levels, and prior activity to offer dynamic, personalized
guidance (9,19). Finally, hybrid care models combining
in-person therapy with remote monitoring have gained trac-
tion. A recent systematic review showed that hybrid models
improve patient satisfaction and yield clinical outcomes that
are equal or superior to traditional care (20). For patients
with limited education or support, strategies such as simpli-
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fied instructions, digital tools, group sessions, and motiva-
tional interviewing may help boost adherence.

In a conclusion, adherence to home-based exercise pro-
grams among patients in physical medicine and rehabilita-
tion (PMR) outpatient is still below the desired level. Howev-
er, our findings clearly show that patients who regularly per-
formed the prescribed exercises experienced significantly
better treatment outcomes, including greater reductions in
pain intensity. This highlights the critical role of adherence
in maximizing the therapeutic benefits of exercise interven-
tions. Moreover, educational level and occupational status
were found to be important factors influencing adherence.
These results suggest that individualized, digitally support-
ed, and motivation-enhancing strategies have strong poten-
tial to improve patient engagement and treatment effective-
ness.
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