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Stroke severity to determine musculoskeletal symptoms 
in family caregivers

Highlights: (1) Stroke survivors highly depend on 
informal caregivers for daily living. (2) Family caregivers 
are at an increased risk of experiencing musculoskeletal 
problems. (3) The caregivers’ musculoskeletal symptoms are 
related to the level of the patient disability. (4) Preventive 
medicine should become a part of nursing education 
for family caregivers.

Objective: the objective of this study is to examine the relationship 
between the musculoskeletal problems experienced by the family 
members who care for stroke patients, physical health and disability 
levels. Method: the subjects included in the study were patients 
and family caregivers admitted to the Kanuni Sultan Suleyman 
Training and Research Hospital Physical Medicine and Rehabilitation 
outpatient clinic with a stroke diagnosis between May 30th, 2019, 
and May 30th, 2021. The caregivers were assessed using the Extended 
Nordic Musculoskeletal Questionnaire. Validated scales were employed 
to evaluate stroke patients’ physical health and disability level. 
Results: a total of 104 stroke patients and 104 caregivers who met 
our inclusion criteria took part in this study. Low back complaints 
in the last month were associated with the patients’ Functional 
Ambulation Score (FAS), Functional Independence Measure (FIM), 
Stroke Impact Scale (SIS) and Brunnstrom scores. Neck pain was the 
second musculoskeletal complaint, but was not statistically associated 
with patient-related factors. Upper limb problems were associated with 
FAS, FIM, SIS, Brunnstrom and the Modified Ashworth Scale scores. 
Conclusion: according to our findings, the low back is the body area 
most affected by musculoskeletal complaints in family caregivers of 
stroke patients, closely related to the patients’ functional capacity and 
disability levels. Clinical trials number: NCT04901637

Descriptors: Back Pain; Caregivers; Disability Evaluation; Pain; 
Musculoskeletal Pain; Stroke.
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Introduction

Stroke is one of the main causes of neurological 

disability in individuals at the global level and significantly 

increases morbidity and mortality, particularly in non-

developed and developing nations(1-2). Yet, the overall 

prognosis of stroke patients has not improved accordingly, 

and many patients live with various forms of disability 

worldwide; there are 15  million cases of stroke 

each year, of which 5 million require ongoing care due 

to severe disability(2).

Stroke patients typically have varying disability 

degrees. They need immediate care in a hospital setting 

and considerable support while recovering at their 

homes. Most stroke patients rely on unpaid informal 

caregivers, typically members of the patients’ family 

(e.g., spouses). Caregivers are frequently unprepared 

and unsuited to provide such assistance after discharge(3). 

As a result, a decrease in levels of general well-being, 

social life and physical and mental health of individuals 

can be observed(4).

It is noted that Turkey has limited access to 

caregiving support services and related facilities, 

including adult daycare and stroke support groups. 

In addition, close family members typically care for 

the sick and disabled in our society. These caregivers 

may receive a pension from the patients, but rarely 

hire professionals(5).

Examining the effects on caregivers is crucial, 

given how demanding such care is for a person with 

cognitive impairment(6). Much research has been 

undertaken to examine the impact of caregiving with 

several dimensions, e.g., caregivers’ stress, strain, 

burden and quality of life (QoL), as stroke caregivers 

play such a dominant role(7).

Several studies have been conducted on subjects, 

despite the possibility that family caregivers may also 

be at risk of developing musculoskeletal problems(8-9). 

There is wealth of information on physically taxing 

activities that wear down seasoned caregivers. One of 

the main causes of musculoskeletal complaints in medical 

professionals and caregivers is manual lifting of patients, 

which strains the spine ligaments, particularly the lumbar 

region. Typically, the shoulder joints, cervical spine 

and low back are the most impacted body areas(10).

The family members, who take care of patients with 

stroke are at a higher risk of musculoskeletal problems 

than rehabilitation specialists, given the number of 

hours devoted to various caregiving activities, with the 

possibility that they may lack patient handling skills and 

necessary equipment(7).

The objective of the current study was to evaluate 

musculoskeletal issues that family caregivers experience 

in connection with the patients, who present physical 

health problems and/or also disability. In this sense, 

this is the first study that evaluates the symptoms of 

the caregivers from their own perspective, comparing 

severity of their symptoms and also with the level of 

the patient disability.

Method

Study design

In this cross-sectional study, the physical health 

and disability levels of stroke patients and the 

musculoskeletal system problems of family caregivers 

were evaluated with face-to-face survey data to 

determine the musculoskeletal problems experienced 

by family caregivers who care for stroke patients. 

These data were collected for this study.

Setting

This cross-sectional study was conducted between 

May 2019 and May 2021 in the Kanuni Sultan Suleyman 

Training and Research Hospital Physical Medicine and 

Rehabilitation outpatient clinic. Between these dates, 

stroke patients who applied to the service for the first 

time or were followed-up in our clinic and those who 

provided primary care to these patients at their homes 

were included in the study. In cases where there was 

more than one home caregiver, the care time was used 

to select the primary caregiver. Caregivers performing 

the role for more than eight hours a day or for over 

six months were considered as primary caregivers 

and were included in the study. Consent was obtained 

both from the stroke patients and from the primary 

caregivers before the study. All the scales used in the 

study were filled in face-to-face by a Physical Medicine 

and Rehabilitation specialist.

Participants

The patients included were those who suffered 

a stroke as per the WHO definition(11), who required 

assistance with activities of daily living (ADLs), were 

older than 18 years of age, and were considered eligible. 

Patients who did not require supervision or assistance 
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in activities of daily living, with cognitive inability to 

understand the test instructions (Mini Mental State 

Examination < 18), presence of aphasia that precluded 

communication, and high motor recovery were not 

included in the study(12). Patients living in nursing homes 

were excluded from the study.

The study included family caregivers over the age 

of 18 who assisted with basic ADLs and cared for the 

stroke patients during more than eight hours a day 

for at least six months. The study excluded caregivers 

who had been diagnosed any musculoskeletal disease 

(moderate/severe osteoarthritis, disc herniation, 

spondylolisthesis, scoliosis, spondylosis, meniscopathy, 

chronic tendinopathy) before initiating patient 

care, as well as previous musculoskeletal surgery, 

neurological disabilities or psychological problems 

that might limit their ability to provide adequate 

care. Caregivers older than 65 years of age were also 

excluded due to the detrimental effects of aging on the 

musculoskeletal system.

Study population and sample design

Among the 416 hemiplegic patients who applied to our 

clinic between May 2019 and May 2021, 51 of them were 

excluded from the study because of stroke diagnosis less 

than 6 months ago, 44 due to aphasia, 93 due to cognitive 

disability, 32 for not having a primary caregiver, and 23 

for staying in a nursing home. Among the caregivers of 

the remaining 177 patients with hemiplegia, 46 were 

excluded from the study due to musculoskeletal disease, 

14 due to psychological problems (use of antidepressant 

medications), 9 due to previous musculoskeletal surgery, 

and 4 due to neurologic disabilities.

Study variables

Demographic data from the caregivers such 

as age, gender, schooling level, employment status 

and the Extended Nordic Musculoskeletal Questionnaire 

(NMQ-E), Caregiver Burden Inventory (CBI) and 

Beck Depression Inventory (BDI) questionnaire data 

were asked. The Functional Independence Scale, Stroke 

Impact Scale, Modified Ashworth Scale, Brunnstrom 

and Functional Ambulation Score tools were used to 

determine the stroke patients’ physical and disability 

status. To assess the relationship between the stroke 

survivors’ physical and disability status and the family 

caregivers’ musculoskeletal problems, the caregivers’ 

extended scores and their own BDS and CBI levels were 

compared, in addition to evaluating the correlation 

between the stroke patients’ disability levels.

NMQ-E, a one-page survey for nine body areas 

(hand/wrist, elbow, shoulder, neck, upper back, low back, 

hip/thigh, knee and foot/ankle) assessed the impact of 

musculoskeletal complaints in the previous six months. 

“Trouble, including aching, agony, and discomfort” was 

given as an answer. They had both neuropathic and 

stomach pain; however, only musculoskeletal symptoms 

(joints, muscles and bones) were assessed(13-14). A CBI 

validated version was used to measure perceived care 

burden. Time dependence, developmental, physical, 

social and emotional demands were its five areas, 

and a self-applied 24-item questionnaire was used. On a 

five-point Likert scale, 0 represented the least disruptive 

(not at all disruptive) and 4 represented the most 

disruptive (very disruptive). Combining the subscale 

scores, the overall score was also determined. Higher 

values indicated heavier strain on the caregivers(15). 

Depression was measured with BDS, which was 

validated and verified as reliable in Turkey. With 21 

items, its scores ranged from 0 to 3. The maximum 

score was 63, denoting severe depression(16-17).

The Functional Independence Measure (FIM) 

assessed severity of the disability: there were 18 

measures for how well a person communicates, takes 

care of themselves, thinks socially, moves, transfers 

and controls sphincter issues(18). With an overall score, 

a specific motor function score was also provided. 

This study used a stroke-specific outcome-measuring 

instrument created by Duncan, et al.(19). The most 

recent version of the Stroke Impact Scale (SIS) has 

59 items to cover 8 domains, namely: mobility, hand 

function, strength, ADLs and instrumental ADLs, mood, 

communication, social involvement, and memory. 

Each domain was scored from 0 to 100; high total 

scores indicated acceptable functional recovery(19). 

Turkish validity and reliability studies were available 

for all questionnaires applied to stroke patients 

and family caregivers(11-19).

Upper and lower limb muscle spasticity was 

measured with the Modified Ashworth Scale (MAS), 

along with a 6-point scale. The maximum score, 4, 

shows that the affected limb is rigid during flexion or 

extension. The lowest score, 0, denotes “no increase 

in muscle tone”(20). The motor and tonus analysis, 

known as the Brunnstrom staging system, evaluated 

the extent of motor recovery. It established six distinct 

classes pertaining to the hands and upper and lower 

limbs. Stage one describes the initial phase, with the 
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least amount of movement, while Stage six describes 

presence of isolated motion(21). The patients’ ambulatory 

status was evaluated with the Functional Ambulation 

Score (FAS): it used six headings describing the 

patients’ functional walking. Patients with a score of 0 

were unable to walk at all, when compared to those with 

a score of 5 who ambulated on their own. According 

to the FAS scale, human aid is preferred to devices 

and supports(22-23).

Ethical aspects

The 1964 Declaration of Helsinki, as well as any later 

revisions to it, along with comparable ethical standards, 

were used in all procedures in this study that involved 

human subjects. All individuals taking part in the study 

had given their informed consent.

Data analysis

The IBM SPSS (Statistical Package for the 

Social Sciences) software, version 25.0, was used to 

statistically analyze the study data. Mean and standard 

deviation (SD) or number and frequency were used to 

express descriptive data. The Kolmogorov-Smirnov test 

was used to determine distribution of the variables. 

The patients were divided into two groups according 

to presence of pain in the last month for nine body 

areas. Normal distribution was examined for parametric 

data, and those with normal distribution were compared 

with the independent sample t-test for two groups, 

whereas non-normally distributed parametric data 

and non-parametric data were compared with the 

Mann-Whitney U test. Statistical significance was 

considered as p<0.05.

Results

A total of 104 stroke patients and 104 caregivers 

met our inclusion criteria. While 44.2% of the patients 

were female, 83.7% of the caregivers were also 

female. Spouses and sons/daughters accounted for 

56.7% and 26.9% of the caregivers, respectively. 

The demographic data from patients and caregivers 

are presented in Table 1. 

Table 1 - Demographic characteristics of the participants. 

Istanbul, Turkey, 2019-2021

Patients Caregivers

Gender n (%)

Female 46(44.2) 87(83.7)

Male 58(55.8) 17(16.3)

Age (Mean ± SD*) 62.83±12.02 
(31-87)

51.38±9.80
 (27-65)

Affected side n (%)

Right 59(56.7)

Left 45(43.3)

Type of lesion (%)

Ischemic 83(79.8)

Hemorrhagic 21(20.2)

Time since stroke (months) 42.25±42.37

Time as caregiver (months) 37.27±36.65

Schooling n (%)

Literate 16(15.4) 19(18.3)

Elementary School 61(58.6) 47(45.2)

High School 14(13.5) 12(11.5)

University 13(12.5) 26(25.0)

Marital status n (%)

Single 21(20) 20(19.2)

Married 83(79.8) 84(80.8)

Living arrangement n (%)

With the patient 91 (87.5)

Not with the patient 13 (12.5)

Total time with the patient 
(hours) 21.72±5.41 21.72±5.41

Kinship to the patient n (%)

Spouses: wife/husband 59(56.7)

Adult children: son/daughter 28(26.9)

Parents: mother/father 7(6.7)

Siblings 5(4.8)

Other family members 5(4.8)

*SD = Standard Deviation

The MAS scores were 1.14±1.05 for the upper 

limbs and 1.21±0.94 for the lower limbs in the spasticity 

assessment, which was based in a physical examination 

of the patient, corresponded to 3.63±1.70 for the 

arms, 3.16±1.87 for the hands and 3.89 ± 1.17 for the 

lower limbs. The FAS, FIM and SIS patient scores were 

3.25±1.55, 87.11±28.92 and 57.20±18.17, respectively.

The Nordic Lifetime, 12-month, 4-week, and current 

caregivers’ scores are shown in Figure 1.
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Figure 1 - Prevalence of musculoskeletal symptoms by body area in the family caregivers. Istanbul, Turkey, 2019-2021

Low back pain was the most common complaint 

(73.1%): in the last month, the FAS, FIM, SIS and 

Brunnstrom arm and leg scores were lower in caregivers 

with low back pain (Table 2). Neck pain was the second 

most common musculoskeletal complaint after low back 

pain, whereas neck complaints were not statistically 

associated with any patient-related factors (Table 2). 

Upon examination of complaints relating to the 

upper extremities, shoulder problems were associated 

with FAS, FIM, SIS, Brunnstrom scores for arms, hands 

and legs, MAS for upper and lower extremities, with a 

statistically significant difference observed in patient 

assessments related to stroke. 

In caregivers with hand/wrist complaints, they 

were found to be related to MAS upper and lower limb 

patients’ scores (Table 2). When lower limb problems 

were assessed, hip, knee, and foot pain was unrelated 

to patients who had ongoing care: complaints were 

related to the caregivers’ advanced age and high Body 

Mass Index (BMI) (p<0.05) (Tables 2 and 3). The BDS 

score was significantly higher in caregivers with low 

back, neck or upper back pain, as well as upper limb 

pain, except for wrist, knee and foot pain. The CBI 

score was also significantly higher in caregivers with 

low back pain, neck or upper back, upper limb and 

foot pain (Table 3).

(continues on the next page...)

Table 2 – Caregivers’ musculoskeletal problems in relation to the stroke patients’ physical condition. Istanbul, Turkey, 

2019-2021

Patients’ 
Age

Patients’ 
BMI*

FAS† 
Score

FIM‡ 
Total

SIS§ 

Total
Brunnstrom 
Stage Arm

Brunnstrom 
Stage 
Hand

Brunnstrom 
Stage Leg

MAS║ 
Upper 
Limb

MAS║ 
Lower 
Limb

Low Back
Yes n=76
No n=28
p

63.19±11.99
61.85±12.28

0.587

27.95±3.34
27.67±3.93

0.541

3.01±1.59
3.92±1.21

0.009

82.51±28.99
99.60±25.21

0.005

55.19±16.96
64.40±19.92

0.033

3.43±1.80
4.17±1.24

0.040

2.97±1.93
3.67±1.61

0.127

3.76±1.20
4.25±1.00

0.023

1.19±1.10
1.00±090

0.449

1.25±0.98
1.10±0.83

0.538

Neck
Yes n=32
No n=72
p

62.78±11.74
62.86±12.23

0.924

26.81±2.84
28.30±3.99

0.090

3.03±1.57
3.36±1.54

0.341

84.31±32.88
88.36±27.13

0.559

55.13±17.81
58.80±18.34

0.382

3.46±1.62
3.70±1.73

0.522

2.90±1.90
3.27±1.86

0.226

3.78±1.03
3.94±1.23

0.296

1.25±1.13
1.09±1.02

0.534

1.35±1.14
1.15±0.85

0.482
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(continuation...)

Patients’ 
Age

Patients’ 
BMI*

FAS† 
Score

FIM‡ 
Total

SIS§ 

Total
Brunnstrom 
Stage Arm

Brunnstrom 
Stage 
Hand

Brunnstrom 
Stage Leg

MAS║ 
Upper 
Limb

MAS║ 
Lower 
Limb

Shoulder
Yes n=28
No n=76
p

65.60±12.22
61.81±11.87

0.271

28.57±4.28
27.45±3.55

0.387

2.71±1.38
3.46±1.57

0.019

73.71±25.50
92.05±28.68

0.005

50.17±11.87
60.43±19.34

0.005

3.00±1.41
3.86±1.74

0.022

2.21±1.47
3.51±1.89

0.001

3.46±0.74
4.05±1.26

0.005

1.67±1.09
0.94±0.97

0.002

1.75±1.00
1.01±0.84

0.001

Knee
Yes n=22
No n=82
p

63.27±12.49
61.09±10.06

0.262

27.77±3.64
27.67±4.33

0.689

3.00±1.34
3.32±1.60

0.277

82.95±28.02
88.23±29.22

0.428

54.11±14.88
58.57±18.89

0.306

3.66±1.59
3.62±1.73

0.967

2.76±1.81
3.26±1.88

0.163

3.76±0.83
3.92±1.24

0.410

1.33±1.23
1.09±1.00

0.413

1.47±1.07
1.14±0.90

0.195

Wrist/
Hand
Yes n=21
No n=83
p

63.61±9.45
62.63±12.63

0.703

27.26±3.08
27.87±3.93

0.574

2.90±1.78
3.34±1.45

0.377

82.76±28.41
88.21±29.11

0.402

52.93±13.50
58.87±19.06

0.228

3.23±1.41
3.73±1.76

0.272

2.76±1.92
3.26±1.86

0.181

3.52±1.20
3.98±1.15

0.104

1.61±1.02
1.02±1.03

0.022

1.71±0.95
1.08±0.90

0.008

Upper 
back
Yes n=20
No n=84
p

65.75±11.75
62.14±12.05

0.225

26.55±3.76
28.03±3.74

0.104

3.25±1.65
3.26±1.53

0.909

89.90±35.36
86.45±27.38

0.473

14.40±6.92
12.80±5.88

0.428

3.25±1.86
3.72±1.65

0.256

3.00±2.02
3.20±1.84

0.504

4.05±1.09
4.00±1.19

0.758

1.20±1.15
1.31±1.03

0.824

1.35±1.08
1.18±0.91

0.441

Foot/Ankle
Yes n=15
No n=89
p

63.80±11.47
62.67±12.17

0.875

27.42±4.15
27.80±3.72

0.614

3.00±1.51
3.30±1.56

0.495

84.53±27.50
87.55±29.28

0.708

58.09±14.92
57.60±18.74

0.778

3.46±1.72
3.66±1.70

0.696

3.20±1.93
3.15±1.87

0.820

3.53±1.40
3.95±1.12

0.271

1.26±1.09
1.12±1.05

0.631

1.53±0.99
1.15±0.93

0.161

Elbow
Yes n=11
No n=93
p

63.36±12.93
62.77±11.99

0.941

26.31±3.24
28.14±3.74

0.068

2.54±1.21
3.34±1.57

0.085

75.09±28.10
88.53±28.83

0.152

53.22±15.43
58.20±18.47

0.509

3.18±2.13
3.68±1.64

0.337

2.45±2.01
3.24±1.85

0.123

3.63±0.80
3.92±1.20

0.305

1.63±1.28
1.08±1.01

0.127

1.72±1.27
1.15±0.88

0.089

Hip
Yes n=11
No n=93
p

63.71±12.67
62.42±12.73

0.904

29.24±4.53
27.57±3.66

0.224

3.00±1.67
3.29±1.54

0.588

86.45±35.18
87.19±28.32

0.853

61.71±23.77
57.19±17.50

0.700

4.27±1.90
3.55±1.67

0.180

3.90±1.81
3.07±1.81

0.201

4.09±1.51
3.87±1.13

0.486

0.72±0.78
1.19±1.07

0.181

1.00±0.89
1.23±0.95

0.455

*BMI = Body Mass Index; †FAS = Functional Ambulation Score; ‡FIM = Functional Independence Measure; §SIS = Stroke Impact Scale; ║MAS = Modified 
Ashworth Scale

Table 3 – Caregivers’ musculoskeletal problems in relation to their physical and emotional status. Istanbul, Turkey, 

2019-2021

Caregiver’s 
Age

Caregiver’s 
BMI*

BECK 
Scores

CBI† 
Time Burden

CBI† 
Developmental

CBI† 
Physical

CBI† 
Emotional

CBI† 
Social

CBI† 
Total

Low Back
Yes n=76
No n=28
p

51.68±9.85
50.89±10.58

0.651

27.65±4.73
26.81±4.55

0.531

13.55±12.55
7.21±7.44

0.018

12.31±5,92
7.03±6.20

<0.001

7.05±6.36
4.14±4.24

0.062

6.03±5.17
3.89±4.90

0.029

3.81±4.11
3.00±3.84

0.297

3.03±4.33
1.10±1.89

0.085

32.35±21.01
19.21±15.41

0.003

Neck
Yes n=32
No n=72
p

53.62±8.33
50.38±10.28

0.176

27.33±4.14
26.91±4.80

0.428

18.46±12.86
8.81±9.92

<0.001

11.90±6.77
10.44±6.25

0.275

8.34±6.37
5.34±5.61

0.021

8.56±4.77
4.08±4.75

<0.001

4.87±4.64
3.02±3.63

0.086

3.28±3.78
2.18±3.95

0.041

37.03±19.40
25.18±19.94

0.004

Shoulder
Yes n=28
No n=76
p

51.39±10.09
51.38±9.76

0.863

27.77±4.55
26.76±4.60

0.365

14.53±10.44
10.77±12.08

0.036

13.96±5.41
9.76±6.42

0.002

7.82±4.83
5.13±5.68

<0.001

7.82±4.83
4.59±5.04

<0.001

4.17±3.61
3.38±4.18

0.130

3.46±4.59
2.17±3.61

0.075

38.78±18.71
25.15±19.92

0.002

Knee
Yes n=22
No n=82
p

54.77±9.68
50.47±9.69

0.046

29.51±4.71
26.61±4.01

0.016

19.77±13.64
9.64±10.24

0.001

11.45±7.55
10.74±6.12

0.531

8.18±6.84
5.75±5.67

0.151

8.68±5.97
4.59±4.59

0.006

5.09±5.13
3.19±3.62

0.146

3.50±4.83
2.25±3.62

0.299

36.90±25.41
26.65±18.47

0.124

Wrist/Hand
Yes n=21
No n=83
p

55.57±8.78
50.32±9.81

0.024

27.69±5.04
26.87±4.49

0.725

18.42±11.55
10.10±11.23

0.002

12.80±5.22
10.40±6.62

0.183

8.19±5.30
5.78±6.08

0.051

6.38±4.69
5.22±5.28

0.167

5.14±3.86
3.20±4.01

0.026

3.04±3.27
2.38±4.07

0.233

35.61±16.85
27.10±20.99

0.037

(continues on the next page...)
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Caregiver’s 
Age

Caregiver’s 
BMI*

BECK 
Scores

CBI† 
Time Burden

CBI† 
Developmental

CBI† 
Physical

CBI† 
Emotional

CBI† 
Social

CBI† 
Total

Upper back
Yes n=20
No n=84
p

51.10±9.35
51.45±9.95

0.782

27.70±4.97
26.88±4.51

0.695

17.45±13.44
10.44±10.95

0.036

10.30±7.30
11.03±6.23

0.608

8.30±5.99
5.78±5.92

0.083

7.40±4.33
5.00±5.26

0.029

5.55±4.53
3.13±3.79

0.022

4.35±4.72
2.08±3.60

0.006

36.25±18.96
27.05±20.48

0.046

Foot/Ankle
Yes n=15
No n=89
p

57.13±7.16
50.41±9.88

0.011

29.80±4.94
26.57±4.39

0.021

17.46±13.23
10.83±11.26

0.044

13.93±7.46
10.38±6.12

0.030

9.33±5.39
5.75±5.96

0.027

7.26±4.97
5.15±5.16

0.124

5.00±4.37
3.35±3.95

0.129

2.13±2.82
2.58±4.08

0.980

37.66±16.58
27.33±20.72

0.046

Elbow
Yes n=11
No n=93
p

54.09±11.05
51.06±9.65

0.240

28.43±7.29
26.87±4.19

0.109

18.36±14.53
11.01±11.20

0.225

14.54±5.78
10.46±6.38

0.041

10.18±7.76
5.80±5.62

0.089

8.09±6.33
5.15±4.96

0.179

5.36±3.38
3.38±3.93

0.155

5.36±4.65
2.18±3.71

0.035

43.54±26.31
27.08±19.06

0.036

Hip
Yes n=11
No n=93
p

58.09±7.62
50.59±9.75

0.010

31.20±5.44
26.37±4.25

0.012

12.45±12.04
11.70±11.76

0.641

14.18±7.20
10.50±6.24

0.042

8.27±6.27
6.03±5.94

0.199

6.18±5.41
5.37±5.16

0.616

2.90±2.25
3.67±4.20

0.965

1.63±2.33
2.62±4.06

0.770

33.18±18.48
28.31±20.68

0.395

*BMI = Body Mass Index; †CBI = Caregiver Burden Inventory

(continuation...)

Discussion

This study, pioneer in the English literature, 

associated caregivers’ complaints to functional abilities 

and disability degree in the stroke patients for whom 

they were responsible. As mentioned, our main objective 

was to determine specific symptoms in the caregivers, 

connect them to the conditions of the patients and 

determine areas where the caregivers were at risk, 

using precautions to avoid them.

Most of the caregivers in the current study belonged 

to the female gender. Women are usually required to 

perform caregiving tasks in the Turkish culture, as is the 

case in most Asian and Latin American populations(6,24-25). 

This might be attributed to social structures of Asian 

nations, where women are typically expected to care for 

ailing family members, as per social and cultural norms(26). 

Caregivers tend to be the patients’ spouses or children, 

coinciding with society’s framework that places the family 

at its center. Caregiving for stroke victims with high 

functional dependence was related to poorer physical and 

emotional health in the caregivers, as per recent literature 

analyses(24,27). We concluded that the caregivers’ health 

and patients’ functional state were strongly connected.

Low back complaints dominated research involving 

nurses, physiotherapists and informal caregivers of people 

with impairments(7). As stated, low back pain was the 

most common complaint among the caregivers, which 

was consistent with the literature and related to the 

patients’ FAS, FIM, SIS and Brunnstrom scores. Another 

study revealed that 82.8% of the caregivers of stroke 

patients reported low back pain(9). The low back is stressed 

by lifting, transfers and assistance with daily tasks. 

Caring for stroke patients with high functional dependence 

levels represents an additional physical effort, which can 

lead to stress in caregivers(28-29). No relation was found 

between the patients’ MAS scores and low back pain. 

Spasticity may result in an extensor synergistic activation 

pattern in the lower limbs while standing and walking. 

In turn, this may ease walking by locking the hip and knee 

joints in their extended position, in addition to supporting 

independence of the patients by aiding ambulation. 

Absence of a relationship between low back pain and 

spasticity can be explained by the fact that spasticity is 

a factor that helps ambulation(30).

Common complaints among the caregivers were 

neck and upper back pain. Neck pain was their second 

most common complaint; however, with upper back pain, 

neck pain was not associated with any of the patient 

functional parameter as related to the stroke. Shoulders 

and upper limbs were the most affected body areas for 

the caregiving activity. Our study showed that upper limb 

complaints were significantly linked to all the patients’ 

evaluations related to the stroke. The shoulders, cervical 

region, arms, lumbar region and lower limbs were the 

most common sites for musculoskeletal problems in 

caregivers aged between 25 and 60 years old, which 

is consistent with the study findings(31). In addition, 

hand and wrist complaints were exclusively related to 

MAS upper and lower limb patients’ scores. As interpreted 

from these results, upper limb problems were related to 

patient spasticity. In applications that required resistance 

during patient manipulation, problems could occur in 

the shoulder and wrist joints, relatively more mobile 

and, thus, weaker. In this study, hip-related and lower 

limb complaints did not seem to have any relation to 

the physical condition of the patient; instead, they were 

related to the caregivers’ age and BMI.
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The risk of musculoskeletal problems among the 

caregivers increased with lack of appropriate training and 

instruction in the use of optimal techniques. According 

to a study, 94.4% never underwent training on how to 

properly attend to stroke patients(7). Other literature 

materials revealed that stroke caregivers lacked this 

kind of education(32).

The literature shows the caregivers’ high 

burden, plus the enormous physical strain on them. 

As such, extensive care impacted their physical health. 

The symptoms might not be related to patient care, 

but burden depression were perceived by the patients’ 

relatives. In this study, caregivers with neck and upper 

back pain had significantly higher depression levels. 

According to a comprehensive study, depression, 

muscle tension and perceived role conflict were the 

main psychosocial risks for neck discomfort in the 

literature(33). In a study of caregivers of patients with 

chronic neurological disorders, it was discovered that the 

physical and mental care burden was inversely related 

to patients’ functional independence(34). These results 

may be the natural effects of aging and weight on the 

musculoskeletal system, with lower limbs affected 

the most. Hip and lower limb complaints did not seem 

to increase the CBI scores, which may be explained 

by caregivers not attributing these symptoms to their 

workload, but to their own physical condition. However, 

all caregiver complaints included neck, shoulders, back and 

upper limbs, increasing both their burden and depression 

levels. In general, it was found that the patients’ age and 

BMI did not affect the caregivers’ Nordic scores. The main 

challenge for them was the patients’ functional capacity, 

rather than their weight. We might add that the fact 

that a patient was not overweight did not tend to have 

a protective effect, as caregivers dealing with thin patients 

had similar complaints (and at the same rate) as those 

dealing with overweight patients.

According to the findings of this study, the low back 

was commonly impacted by musculoskeletal complaints 

in family caregivers. The study results also showed a 

high correlation between the patients’ functional capacity 

levels and the caregivers’ musculoskeletal problems. 

Providing physical and psychological assistance to family 

caregivers has become a social issue. The frequency of 

caregivers’ musculoskeletal problems and their patients’ 

needs must be addressed, as training should become an 

integral aspect of rehabilitation programs.

Representatives of the public health system, 

including nurses and other health professionals, 

must ensure that providing care for a family member 

does not lead to a negative impact(35). In this context, 

caregiver education is critical. Health professionals 

must be aware of the family caregivers to determine 

overall success(36). In addition, most nurses are women 

and, combined with their professional caregiving skills, 

many became family caregivers. Studies from other 

countries show different approaches to integrating the 

family perspective in Nursing education. If family care 

is not included, they may not develop as caregivers 

in patient-centered teams, or meet their own health 

needs(37-38). The data explain musculoskeletal problems 

that may be experienced by caregivers, the frequency 

of these problems, and their relationship to the 

patients’ condition.

A number of studies have shown that the prevalence 

of chronic pain in aged patients is around 40%(39). 

In our study, we aimed at determining the relationship 

with presence of musculoskeletal pain in the caregivers; 

therefore, patients over the age of 65 were not included 

in order to rule out the degenerative process and the 

chronic pain it may cause. The fact that we excluded 

patients over the age of 65 may have prevented us from 

detecting the problems of aged caregivers, which is an 

important limitation of our study.

Another limitation of this study is that it follows 

a cross-sectional design and that it cannot be clarified 

whether these problems are exactly related to care. 

In our study, the patients’ self-reported pain was obtained 

by means of a questionnaire method. Another study 

limitation is the absence of diagnoses for complaints 

by physical examination and imaging methods. In turn, 

one of its strengths is having excluded aged caregivers, 

who have more frequent musculoskeletal problems. When 

examining the data of this study, it should be kept in 

mind that there may be bias due to the study design. 

Consequently, any additional generalizations drawn from 

this study should be used with caution.

Conclusion

The results of our study can be valuable in terms 

of preventive medicine, which should become part of 

nursing education. This study showed that musculoskeletal 

symptoms are highly prevalent among family caregivers 

of stroke survivors, with the low back as the most 

affected body area. The study findings also indicate that 

musculoskeletal symptoms are strongly related to the 

functional capacity level of the patient. As providing 

physical and psychological assistance to family 

caregivers is becoming a social issue, it is vital to look 

into their current circumstances. The high frequency of 

musculoskeletal problems among caregivers and their 
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specific complaints in regard to the special and unique 

needs of the patient should be addressed, and education 

and training of stroke caregivers should be incorporated 

into rehabilitation programs.
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