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Abstract Objective To evaluate the prevalence of family history of rotator cuff tear and the
presence of tendinopathy in other joints in patients with rotator cuff tears and to
compare them with paired controls. To estimate the odds ratio for rotator cuff tear for
these two risk factors.
Methods We performed a case-control study comparing patients submitted to
treatment for rotator cuff tear with asymptomatic controls. All cases and controls
were evaluated by imaging exams and matched by age (�2 years) and gender. We
conducted an interview using a standardized questionnaire, and collected data on
various risk factors.
Results We evaluated 144 patients, 72 per group. Patients with rotator cuff tears
reported a higher number of consanguineous relatives who underwent treatment for
the same disease and tendon injuries in other joints compared to the controls
(p¼0.005 and p¼ 0.045 respectively). Individuals with a family history of treatment
for rotator cuff tear or with tendinopathies in other joints were more likely to present a
rotator cuff tear, with odds ratios of 3.3 (95% confidence interval [95%CI]¼1.4–7.7)
and 2.7 (95%CI¼1.1–6.9) respectively.
Conclusions Patients with rotator cuff tear have a higher prevalence of family
members with the same disease and tendinopathies or tendon injuries in other joints.
The presence of consanguineous relatives with treatment for rotator cuff and
tendinopathies in other joints are risk factors for the presence of rotator cuff tears.

Resumo Objetivo Avaliar as prevalências de antecedente familiar de rotura do manguito e de
tendinopatia em outras articulações em pacientes com rotura do manguito rotador e

� Work developed at the Shoulder and Elbow Group, Instituto de
Ortopedia e Traumatologia, Hospital das Clínicas, Faculdade de
Medicina, Universidade de São Paulo (HCFMUSP), São Paulo, SP,
Brazil.
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Introduction

Rotator cuff tendinopathy is the main cause of shoulder1

pain, and tears of these tendons are prevalent in 20% of the
population.2 The number of patients undergoing surgical
treatment for these lesions grows annually,3 and the arthro-
scopic repair of the rotator cuff presents satisfactory clinical
results in up to 93% of the patients.4–6

The etiology of rotator cuff tear is considered multifacto-
rial.7 Decreased tendinous vascularization, intrinsic degen-
erative alterations of the tendon, micro- and macrotraumas,
impact syndrome and genetics are factors associated with
the development of rotator cuff tear.8,9

Routinely in the clinical practice, physicians observe
patients with tendinopathies or tendinous lesions in multi-
ple sites, and there is a possible genetic component involved
in the individual’s susceptibility to tendinopathy.10 How-
ever, few studies evaluate the familial predisposition or
presence of lesion in others joints in patients with a rotator
cuff tear.

Initial studies indicate that the presence of family mem-
bers with rotator cuff tear 11,12 or the presence of tendino-
pathies in other joints13,14 are risk factors for the
development of a rotator cuff tear. However, most studies
are epidemiological or use population and hospital data-
bases,12,14,15 with few case-control studies11,13 to evaluate
these risk factors. We also emphasize that the research of
other risk factors as confounding variables and the pairing of
the participants by gender and age are rarely employed in
case-control studies on this topic.

The objectives of the present study were to evaluate the
prevalence of tendinopathy in other joints and family history

of cuff tear in patientswith rotator cuff tear, to compare them
with paired controls, and to estimate the odds ratio of a
rotator cuff tear for these two risk factors.

Materials and Methods

Study design, Participants and Eligibility
A case-control study was carried out. We evaluated patients
aged between 40 and 65years with complete rotator cuff
tears. The control group consisted of patients treated at the
same institution due to traumatic injuries not involving the
scapular girdle, with no complaint of shoulder pain, and
physical examination without the presence of rotator cuff
tear signs. All patients and controls were submitted to an
imaging examination (magnetic resonance or ultrasonogra-
phy) to confirm the tear or the integrity of the rotator cuff.
The patients and the controls were paired by age (�2 years)
and gender.

The exclusion criteria were: rheumatic diseases, diabetes,
previous shoulder surgeries, and previous or current infec-
tious processes in the studied joint. Moreover, patients with
traumatic rotator cuff tears were not included, as well as
those with partial tears.

The present study was approved by the Ethics in Research
Committee of our institution under the number 11186.

Outcomes

Primary outcome
The odds ratio of individuals with a family history of rotator
cuff tear to present the same disease was evaluated, as well

compará-las com controles pareados. Estimar a razão de chances de uma rotura do
manguito rotador para estes dois fatores de risco.
Métodos Realizamos um estudo de caso-controle comparando pacientes submetidos
ao tratamento para rotura do manguito rotador com controles assintomáticos. Todos
os casos e controles foram avaliados por exames de imagem e pareados por idade (�2
anos) e sexo. Realizamos uma entrevista utilizando um questionário padronizado, e
coletamos dados referentes a vários fatores de risco.
Resultados Avaliamos 144 pacientes, 72 por grupo. Os pacientes com rotura do
manguito rotador relataram, em maior número, a presença de familiares consanguí-
neos que realizaram tratamento para a mesma doença e de lesões tendíneas em outras
articulações em relação aos indivíduos controles (p¼ 0,005 e p¼ 0,045, respectiva-
mente). Indivíduos com antecedente familiar de tratamento para rotura do manguito
rotador ou com tendinopatias em outras articulações tiveram maior probabilidade de
apresentar rotura do manguito rotador, com razões de chances de 3,3 (intervalo de
confiança de 95% [IC95%]¼1,4–7,7) e 2,7 (IC95%¼1,1–6,9), respectivamente.
Conclusões Os pacientes com rotura do manguito rotador têm maior prevalência de
familiares com a mesma doença e de tendinopatias ou lesões tendíneas em outras
articulações. A presença de familiares consanguíneos com tratamento para rotura do
manguito rotador e tendinopatias em outras articulações são fatores de risco para
presença de roturas do manguito rotador.
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as the prevalence of relatives who underwent treatment for
rotator cuff tear in the case and control groups.

Secondary outcome
The prevalence of tendinopathy or tendinous lesions in other
joints was evaluated in individuals with and without rotator
cuff tear. We also evaluated the odds ratio of patients with
tendinopathies in other joints to have a rotator cuff tear in
relation to the control patients.

Valuation Methods
Weconductedan interviewusinga standardizedquestionnaire,
andcollectedthefollowingdata frompatientsandcontrols:age,
gender, ethnicity, smoking, diagnosis or treatment for systemic
arterial hypertension, hypothyroidism, performance of sports
with the upper limbs and professional activity with repetitive
shoulder abductionmovements (� two hours perday).We also
asked some questions about the personal and family history of
rotator cuff tears and other tendinopathies by means of a
standardized questionnaire (►Figure 1).

Statistical Analysis

Sample size
The sample calculation used a significance level of 5%, a
power of 80%, and a case/control ratio of 1:1.

Using the prevalence rate of rotator cuff tear for the
controls and family members of the patients with the
same disease, whichwere obtained from the study by Harvie
et al.11 a total of 72 individuals in each group was required.

Data Analysis
We submitted the continuous variables to a normality assess-
ment using the Kolmogorov-Smirnov test, and a homogeneity
assessment through the Levene test. The continuous variables
were presented as means and standard deviations, while the
categorical variables were expressed as absolute values and
percentages. Among the collected variables, age was consid-
ered a continuous variable, and the others were considered
categorical variables.

The comparison between the cases and controls regarding
the different variables was performed by Chi-squared or

Fisher exact tests for the categorical variables. For the
continuous variables, the Student t test was used if the
distribution of the data was parametric, and the Wilcoxon
was used if the distribution of the data was non-parametric.

The difference in the prevalence of consanguineous rela-
tives with history of treatment for rotator cuff tear, as well as
the presence of tendinopathy and tendinous lesions in other
joints in the individuals with rotator cuff tear and in the
controls were evaluated by the Chi-squared test. The proba-
bility of association of these two risk factors with rotator cuff
tears was also calculated as odds ratios, with a 95% confi-
dence interval (95%CI).

For the data analysis, we used the Statistical Package for
the Social Sciences (SPSS, IBM Corp., Armonk, NY, US)
software, version 21.0, and a significance level of 5%.

Results

We evaluated 144 patients, 72 with complete rotator cuff
tear and 72 controls. The cases and controls hadmean ages of
53.6�6 and 53.2�6.1 respectively (p¼0.592). Both groups
were composed of 48 (66.6%) women and 24 (33.3%) men.
The groups did not differ statistically regarding ethnicity,
smoking and the presence of systemic arterial hypertension
(p¼0.825; p¼0,673; and p¼0,567 respectively). The
general characteristics of the sample can be observed
in ►Table 1.

Patients with rotator cuff tear reported the presence of
consanguineous patients who underwent treatment for the
same disease in a larger number than the control subjects
(p¼0.005). Individuals with family history of treatment for
rotator cuff tear presented a higher chance of having the
same disease, with an odds ratio of 3.3 (95%CI ¼1.4–7.7)
(►Table 2). Among the individuals with rotator cuff tear, 15
(20.8%) reported having at least 1 first-degree family mem-
ber with the same disease, 7 (9.7%) had at least one second-
degree family member with a diagnosis of rotator cuff tear,
and 1 (1.4%) patient had first- and second-degree relatives
with the same disease. In total, 5 (6.9%) controls reported
having a first-degree family member who performed treat-
ment for rotator cuff tear, and 4 (5.6%) had a second-degree
family member with the same condition.

Fig. 1 Questionnaire on personal and family history for rotator cuff tear and other tendinopathies.
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Tendinopathiesor tendon injuries inother jointsweremore
prevalent among patients with rotator cuff tear (p¼0.045).
These patients were more likely to develop a rotator cuff tear,
with an odds ratio of 2.7 (95%CI¼1.1–6.9) (►Table 3). Among
the patients with rotator cuff tear, the most common tendi-
nopathies or tendinous lesions were lateral epicondylitis and
tendinopathyof the calcaneal tendon,whichwere present in 8
(11.1%) and 7 (9.7%) of the patients respectively.

Discussion

Our results show that patients with rotator cuff tear have a
higher prevalence of family members with the same disease

(31.9%) in relation to the controls (12.5%). They also report in
greater numbers the presence of tendinopathies or tendon
injuries in other joints (22.2%) compared to individuals with
intact rotator cuffs (9.7%). The presence of family members
with rotator cuff tear and the presence of tendinopathy or
tendon injuries in other joints were risk factors for rotator
cuff tear, with odds ratios of 3.3 and 2.7 respectively.

Few studies have assessed the possibility of relatives of
rotator cuff tear patients having increased risk of developing
the same disease.11,12 Harvie et al.11 state that siblings of
rotator cuff tear patients have 2.4 times more risk of pre-
senting the same lesion, and almost 5 times more risk of
having symptoms in relation to the control group. However,
the authors of this study evaluated only first-degree relatives
(siblings), and used the spouses as controls. Due to the close
proximity between cases and controls, environmental and
family factors may have interfered in the analysis.

Tashjian et al.12 conducted a study evaluating a popula-
tion databasewith health information from the state of Utah,
United States, and observed that the family members of
rotator cuff tear patients had a greater chance of having
the same disease. Relatives with a degree of kinship up to the
third degree had an increased risk of rotator cuff tear,
especially those who had people in the family with this
disease under the age of 40 years. The relative risk for rotator
cuff tear among second-degree relatives was of 3.7, and, for
the third-degree relatives it was of 1.8. This result and those
found by us and by Harvie et a.11 suggest a familial and
genetic predisposition for rotator cuff tears.

For the association between risk factors and a disease, two
measures of effect can be used: the relative risk and the odds
ratio. The relative risk can be obtained in cohort studies,
clinical trials and cross-sectional studies. And the odds ratio
can only be obtained directly in case-control studies. The
studies conducted by Harvie et al.11 and Tashjian et al.12

were retrospective cohorts, so they used the relative risk as
a measure of effect. In turn, the present study was a case-
control one, and we used the odds ratio. In general, when the
prevalence of a disease in thepopulation is lower than10%, the
odds ratio has a very similar value to that of the relative risk. In
the study by Yamamoto et al.2 the prevalence of rotator cuff
tear in patients younger than 60years of age was of 9%.

Patients with rotator cuff tear have a greater chance of
presenting tendinopathies or tendon injuries in other
joints.13,14 Tashjian et al.13 found that 38.7% of rotator cuff
tear patients also report tendinopathies or tendon injuries in

Table 1 General characteristics of the sample

Cases Controls p-value

Age 53.6�6 53.2�6.1 0.592

Gender

Male 24 (33.3%) 24 (33.3%) > 0.999

Female 48 (66.6%) 48 (66.6%)

Ethnicity

White 48 (66.6%) 46 (63.9%) 0.825

Black 10 (13.9%) 9 (12.5%)

Brown 14 (19.4%) 17 (23.6%)

Smoking

Yes 15 (20.8%) 13 (18.1%) 0.674

No 57 (79.2%) 59 (81.9%)

Systemic arterial hypertension

Yes 17 (23.6%) 20 (27.8%) 0.567

No 55 (76.4%) 52 (72.2%)

Hypothyroidism

Yes 3 (4.2%) 4 (5.6%) 0.698

No 69 (95.8%) 68 (94.4%)

Repetitive work with shoulders

Yes 33 (45.8%) 25 (34.7%) 0.174

No 39 (54.2%) 47 (65.3%)

Sport with use of the upper limbs

Yes 7 (9.7%) 9 (12.5%) 0.596

No 65 (90.3%) 63 (87.5%)

Table 3 Presence of tendinopathy or tendinous lesions in other
joints

Cases Controls p-value Odds ratio

(n¼72) (n¼72) 95%
confidence
interval

Presence of tendinopathy or lesions in other joints

Yes 16 (22.2%) 7 (9.7%) 0.045 2.7 (1.1–6.9)

No 56 (77.8%) 65 (90.3%)

Table 2 Presence of consanguineous relatives who underwent
rotator cuff tear treatment

Cases Controls p-value Odds ratio

(n¼72) (n¼72) 95%
confidence
interval

Relatives who underwent rotator cuff tear treatment

Yes 23 (31.9%) 9 (12.5%) 0.005 3.3 (1.4–7.7)

No 49 (68.1%) 63 (87.5%)
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other joints, while only 19.3% of the individuals in the control
group report the same thing. We found a lower prevalence of
tendinopathies in other joints in both groups, but, as the
authors of the aforementioned study, we also observed a
statistically significant difference between the two groups.
Genetic and familial factors are probably involved in the
development of tendinous lesions in multiple sites.13,15

Rotator cuff tear, as well as the development of other
tendinous lesions, can be considered multifactorial.7 A cer-
tain number of genes may be involved in the etiology of
tendinous lesions, each onemaking a small contribution. The
proteins encoded by themultiple genes and the environment
participate concomitantly in the development of these inju-
ries.16 Polymorphisms in the receptor β gene related to
estrogen have already been associated with rotator cuff
tear17,18 and tendinopathy of the posterior tibial tendon.18

Genes regulating the expression of metalloproteinases and
tenascin C, which are important enzymes in the tendinous
homeostasis, present polymorphisms associated with rota-
tor cuff tear,19,20 tendinopathy of the Achilles tendon,21 and
the posterior tibial tendon.22,23 However, the functions of
these genes or their coded proteins in the pathophysiology of
the tendinous lesions need to be better studied, and other
candidate genes may be associated with tendinous lesions.

Our study has some limitations. We did not evaluate all
known risk factors for rotator cuff tear, such as body mass
index24 and the patient’s dominant upper limb.2 These factors
were not evaluated in our sample, andmay act as confounding
factors for the results found. We conducted an interview to
collect data on the presence of consanguineous relatives with
previous treatment for rotator cuff tear and on the current or
previous treatment for tendinopathies and tendinous lesions
in other joints. Rotator cuff tear patients should probably have
better information about personal orthopedic diseases and
their relatives, for the lack if it leads to abias ofmemory. Andas
the information was reported by the patient, the diagnoses
mayalso be inaccurate andmayhave increased the association
between these risk factors and the rotator cuff tear. The sample
with 144 individuals evaluated may be considered small.
Studies with larger samples or among other populations
must be performed to confirm the association of these risk
factors with rotator cuff tear.

However, we can emphasize that our study performed a
pairing of cases and controls by gender and age with a
maximum difference of two years. We also evaluated other
risk factors that couldbe confounding variables inour analysis.
This methodological refinement was not employed in the few
previous studies on the subject. We also performed imaging
exams to evaluate the tear or the integrity of the rotator cuff in
all study participants. Imaging examinations of the cases and
controlswereonly employed in the studyconductedbyHarvie
et al.11Other studies25,26 show that up to 60% of patientswith
rotator cuff tear may be asymptomatic. We can also state that
ourfindings collaborate for the identificationof important risk
factors for thedevelopmentof rotatorcuff tears andemphasize
the need for further research to identify genetic markers for
the development of tendinous lesions to enable the identifica-
tion of susceptible individuals.

Conclusions

Rotator cuff tear patients have a higher prevalence of family
members with the same tendinopathies or tendinous lesions
in other joints. The presence of consanguineous relatives
with treatment for rotator ruff tear and tendinopathies in
other joints are risk factors for the presence of rotator cuff
tears.
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