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Abstract

Background.—Rotator cuff disease is a common cause of shoulder pain. Comorbidities such 

as diabetes, hypertension, and hyperlipidemia may be associated with rotator cuff disease, likely 

because of mechanisms related to vascular insufficiency.

Objectives.—We performed a systematic review of the association of diabetes, hypertension, 

and hyperlipidemia with the diagnosis of rotator cuff disease.

Methods.—Following systematic queries of PubMed, Embase, Cochrane, CINAHL, and Science 

Direct, articles meeting eligibility criteria and reporting on the association of one or more risk 

factors (diabetes, hypertension, and hyperlipidemia) and rotator cuff disease were considered. 

Meta-analysis was performed to quantitatively summarize the associations between each risk 

factor and rotator cuff disease. We assessed study quality with the Newcastle-Ottawa Scale (NOS) 

and performed a qualitative assessment of risk of bias.

Results.—After a full-text review of 212 articles, 12 articles assessing diabetes, 5 assessing 

hypertension and 8 assessing hyperlipidemia were eligible. The odds of having rotator cuff disease 

was increased with diabetes (odds ratio [OR] 1.49, 95% confidence interval [CI] 1.43–1.55), 

hypertension (OR 1.40, 95% CI 1.19–1.65) and hyperlipidemia/dyslipidemia (OR 1.48, 95% CI 

1.42–1.55). Diabetes was also specifically associated with rotator cuff tears (OR 1.28, 95% CI 
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1.07–1.52). Synthesizing assessment for risk of bias suggested that current epidemiologic evidence 

for an association was plausible for diabetes and hyperlipidemia but not hypertension.

Conclusions.—Diabetes, hypertension, and hyperlipidemia were associated with rotator cuff 

disease in our meta-analysis. However, the possibility of bias exists for all 3 co-morbidities 

evaluated and is likely highest for hypertension. High-quality studies with the ability to 

incorporate time since first diagnosis of co-morbidity are scarce and much needed.

Introduction

Rotator cuff disease is the most common cause of shoulder pain. The biology and factors 

associated with degeneration of the rotator cuff tendon are poorly understood. Degeneration 

of the tendon is likely propagated by a relatively avascular tendon tissue [1], leading 

to poor regenerative ability and recurrent symptomatology. Comorbid risk factors such 

as diabetes, hypertension, and hyperlipidemia can lead to vascular insufficiency and are 

therefore likely associated with degenerative rotator cuff disease. Previous literature has 

reported the association between these risk factors and rotator cuff disease [2–18]; however, 

to our knowledge, results from these studies have not been systematically synthesized.

The objective of this study was to qualitatively and quantitatively synthesize existing 

evidence from the literature on the association between diabetes, hypertension, and 

hyperlipidemia and risk of rotator cuff disease. We also performed a meta-analysis to 

provide estimates on the association of each risk factor with rotator cuff tears. Data on these 

risk factors can help identify patients at greatest risk.

Methods

This systematic review and meta-analysis adhered to the Meta-analysis Of Observational 

Studies in Epidemiology (MOOSE) criteria [19] (Supplementary Material 5). The review 

was not registered because only clinical trials are required to be registered.

Search strategy

We performed systematic queries of multiple databases (PubMed, Embase, Cochrane, 

CINAHL, and Science Direct) on July 10, 2019 to search for articles on the association 

between putative risk factors and rotator cuff disease. The review guidelines were 

established before performing this study and there were no deviations from the guidelines. 

Search terms were built and queried with the help of a librarian. Search terms implemented 

for each of the databases are provided in Supplementary Material 1. The database search 

and manual bibliography review of relevant systematic reviews identified a total of 

7,332 articles, including duplicates, for screening as title and abstract review. Articles 

were screened (by DO’H) out for the following reasons: published in a language other 

than English, not related to rotator cuff disease, evaluated surgical procedures/outcomes 

or evaluated genetics as risk factors, a description of case report/series, not original 

research (opinions, editorials, systematic reviews and meta-analyses) or abstracts only. Only 

English-language articles were included because we did not have access to other language 

interpreters for non-English articles. A total of 212 articles underwent full-text review, when 
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articles were searched for risk factors associated with rotator cuff disease. Only articles 

with a proper comparison group or control group were included. DO’H performed full-text 

review, and articles with uncertainty for inclusion or exclusion were adjudicated by AG and 

NJ.

We focused this meta-analysis on factors that potentially contribute to the etiology of 

rotator cuff disease through mechanisms relating to hypovascularity, namely, diabetes, 

hypertension and hyperlipidemia. We included analytic observational studies (case–control, 

cross-sectional, or cohort) in adults (≥ 18 years old) that reported appropriate effect 

estimates (odds ratios [ORs], risk ratios, or hazard ratios [HRs]) or provided sufficient 

information to compute these estimates. We included only studies that had at least 30 cases 

of rotator cuff disease and at least 30 controls to include reports with relatively stable 

estimates. When 2 or more articles reported estimates from the same population or included 

overlapping populations, only the article reporting effect estimates from the largest sample 

size was included. At least 2 studies meeting our eligibility criteria were required for a given 

risk factor to be considered in a meta-analysis.

Assessment of rotator cuff disease (outcome)

The main outcome for this meta-analysis was rotator cuff disease as a composite 

dichotomous outcome. This approach was used because studies did not consistently 

distinguish rotator cuff tears from rotator cuff disease. Hence, rotator cuff disease in our 

study included the terms rotator cuff tear, rotator cuff syndrome, rotator cuff tendinopathy, 

rotator cuff tendonitis, rotator cuff tendinosis, rotator cuff injury, and rotator cuff disease. 

We accepted the diagnosis of rotator cuff disease as presented in the included studies.

Assessment of risk factors

We considered diabetes, hypertension and hyperlipidemia as risk factors for rotator cuff 

disease.If studies reported comparison of mean/median laboratory values such as mean 

hemoglobulin A1c level, fasting glucose, systolic blood pressure, diastolic blood pressure, 

and levels of high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, total 

cholesterol, or triglycerides, then they were not considered for quantitative assessment 

in this meta-analysis because of considerable heterogeneity. We limited the analyses to 

studies that reported the association between any one or more of these risk factors as 

a dichotomous (present/absent) variable and rotator cuff disease. For hyperlipidemia, we 

included studies that reported hyperlipidemia, hypercholesterolemia and dyslipidemia as a 

composite dichotomous exposure, which we termed hyperlipidemia for this meta-analysis.

Data abstraction

Data abstraction (performed by AG) involved using a standardized approach that included 

the following fields from each article (as applicable): study tittle, publication date, journal, 

first author, study design, rotator cuff disease specifics (tear, syndrome, disease, or 

tendonitis), definition for the diagnosis of rotator cuff disease (imaging with MRI, CT, 

ultrasonography, surgical repair codes, medical notes), diabetes status, hypertension status, 

hyperlipidemia status, number of cases and controls, number of cases and controls by 

exposure status (exposed cases, unexposed cases, exposed controls, unexposed controls) 
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to compute the effect estimate when available, crude effect estimate if provided, and 

multivariable adjusted effect estimate if provided. When multiple effect estimates were 

presented for different definitions of rotator cuff disease, all estimates were abstracted and 

flagged to avoid double counting of correlated estimates in a given meta-analysis. When 

estimates were presented for 2 or more independent populations in a given study (e.g., men 

and women, and as a composite), then all 3 estimates were abstracted for completeness.

Statistical analysis

Overall, we performed meta-analyses on the association of the 3 risk factors (diabetes status, 

hypertension status, and hyperlipidemia status) with rotator cuff disease. The following 

analytic plan was designed a priori and applied to each of the questions uniformly. We 

first performed inverse-variance weighted fixed-effects and random-effects meta-analyses 

for each risk factor. The OR was the most used effect estimate across studies, so it was 

chosen as the effect estimate for the meta-analysis and is reported with corresponding 95% 

confidence intervals (95% CIs). Studies reporting estimates from 2 or more independent 

populations (e.g., men and women) were allowed to contribute 2 or more of these 

independent estimates to a given meta-analysis. Preference was given to multivariable 

adjusted estimates over crude estimates, followed by manual calculation of the OR by 

meta-analysis when multivariable-adjusted or crude estimates were not provided. Because 

very few studies reported risk ratios and HRs, these were treated as ORs to maximize the 

number of studies in a meta-analysis and for ease of synthesis. If studies reported more than 

one effect estimate based on the rotator cuff disease definition, then the primary analysis 

included estimates from the larger of the 2 or more sample sizes. When a sufficient number 

of studies reported the association between risk factors and rotator cuff tears specifically, we 

performed separate meta-analyses on this subset of effect estimates. In sensitivity analyses, 

the smallest and largest effect estimates were also substituted instead of estimates from 

the largest sample to provide a range of meta-analysis estimates. When there were 10 or 

more effect estimates available for a given meta-analysis, we constructed funnel plots for 

visual inspection of publication bias and performed the Egger’s test [20]. Heterogeneity was 

assessed and reported as the I2 statistic. All meta-analyses involved using the metan package 

in STATA/MP 16.0 (StataCorp, College Station, TX, USA).

Assessment of study quality

We used the Newcastle-Ottawa Scale (NOS)[21] to assess the quality of the observational 

studies that were eligible for meta-analysis. Briefly, the NOS is a composite assessment 

strategy that provides one score for each study based on questions related to 3 key 

domains: selection bias, comparability for assessment of confounding, and outcome/

exposure definition. Standard questionnaires are available for cohort and case–control 

studies. Because of lack of availability of questionnaires specific to cross-sectional studies, 

the case–control study form was used for this study design instead. We also performed 

a qualitative risk of bias (RoB) assessment for each study for a given exposure-outcome 

assessment and rated RoB as low, low-to-moderate, moderate, moderate-to-high, or high. A 

study received an NOS score and RoB assessment for each exposure–outcome association 

assessed. For example, if a study was used in the meta-analysis evaluating diabetes and 

rotator cuff disease and also for hypertension and rotator cuff disease, the study received 
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2 NOS scores and 2 RoB assessments because each exposure– outcome association may 

have its own set of relevant confounding factors. NOS scores and RoB assessments are 

summarized in Table 1, and detailed assessments for each exposure–outcome assessment 

are provided (Supplementary Material 2, 3, 4). In addition to qualitatively assessing the 

likelihood of bias, we also provide the potential direction of bias (toward or away from the 

null) and note the most important source of bias for each exposure–outcome assessment 

relevant to each study included in meta-analyses. When we had a sufficient number of 

studies, we performed ad-hoc sensitivity analyses by RoB assessments: low or low-to-

moderate studies only, low-to-moderate studies only, and moderate or higher-risk studies 

only.

The rationale for the 30-case threshold is based on our efforts to have enough statistical 

power to make meaningful conclusions.

Results

Of the 212 articles eligible for full-text review, 17 reported associations between one or 

more risk factors (diabetes, hypertension, hyperlipidemia) and rotator cuff disease [2–18] 

(Table 1 and Fig. 1); 12 of these articles reported on the association between diabetes 

and rotator cuff disease [2–13], 5 hypertension and rotator cuff disease [2,4–6,14], and 8 

hyperlipidemia and rotator cuff disease [2,5,6,8,15–18].

Diabetes and rotator cuff disease

Of the 12 articles reporting on diabetes status and rotator cuff disease, 2 were not eligible for 

inclusion in the meta-analysis [3,12]. The study by Bodin et al. [3] was excluded because of 

an overlapping population with Roquelaure et al. [12]. The latter was chosen for inclusion 

because of its larger sample size. Longo et al. was not included in the meta-analysis because 

the authors reported on only mean glucose levels by case–control status [9]. The articles by 

Lin et al. [8] and Huang et al. [6] were both based on the National Health Insurance random 

sample in Taiwan, and were retained to be analyzed in separate meta-analysis because one 

evaluated rotator cuff disease and the other rotator cuff tear. Five[2,4,5,7,10] of 10 studies 

had RoB assessments of moderate or higher, and only 2 [6,8] was rated as low RoB. Lack 

of adjustment for confounding was the primary concern for studies rated as moderate or 

higher RoB, in addition to lack of temporality and selection bias due to improper sampling 

of controls. Five of 10 studies were case-control studies, 3 were cross-sectional studies 

and 2 were retrospective cohort studies. Five studies specifically reported on rotator cuff 

tear, 2 reported on tendinopathy/tendonitis, another 2 reported on rotator cuff disease and 1 

reported on rotator cuff syndrome. Roquelaure et al. [12] and Rechardt et al. [11] provided 

separate estimates for men and women. These studies together provided 12 independent 

effect estimates for the meta-analysis (32,912 cases and 488,186 controls).

Overall, having diabetes was associated with rotator cuff disease (fixed effects OR 1.49, 

95% CI 1.43–1.55) (Fig. 2a). The choice of model as random-effects analysis yielded 

similar estimates. Models showed low evidence of heterogeneity across studies (I2 = 11%) 

(Table 2; Fig. 2a). The funnel plot (Fig. 2b) and Egger’s test did not show evidence for 

small study bias (bias coefficient: −0.17; p = 0.68). We performed an a priori sensitivity 
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analysis to assess the association between diabetes status and rotator cuff tears [4–7,10]. 

Meta-analysis of 5 studies revealed an attenuated but positive association (OR 1.28, 95% CI 

1.07–1.52). Performing sub-group analyses according to RoB showed that studies with low 

or low-to-moderate risk had similar estimates as the main analyses (fixed-effects OR 1.49, 

95% CI 1.43–1.55; n studies = 5) and studies with a moderate or higher likelihood of bias 

had lower magnitude in effect size (fixed effects OR 1.22, 95% CI 0.94–1.58). Only one 

study had low bias risk in the meta-analysis of rotator cuff disease. Removing this study to 

only include studies with low-to-moderate risk increased the effect estimate (fixed-effects 

OR 1.64, 95% CI 1.47–1.83).

Hypertension and rotator cuff disease

Five studies in total, 3 case–control, 1 cross-sectional study and one cohort study (1,160 

cases and 177,033 controls) reported on the association between hypertension and rotator 

cuff disease. RoB assessments were moderate to high for 3 studies[4,5,14], moderate for 

1 study[2] and low to moderate for 1 study[6]. Uncontrolled confounding was the primary 

reason for bias. Overall, the odds of rotator cuff disease was increased with hypertension 

(OR 1.40, 95% CI 1.19–1.65; Fig. 3). We found evidence for heterogeneity in effect 

estimates (I2 = 75%). Gumina et al. [22] reported more than one effect estimate, and 

substituting the largest effect estimate in the sensitivity analyses minimally changed the OR 

from 1.40 to 1.44 (95% CI 1.21–1.72). With the exception of Applegate et al. [2], all other 

studies specifically reported on the association between hypertension and rotator cuff tears. 

Limiting the analyses to studies focused on rotator cuff tears [4–6,22] resulted in an OR of 

1.31 (95% CI 1.09–1.57). The study with the lowest risk of bias (Huang et al.) reported a 

null effect estimate on the association between hypertension status and rotator cuff disease 

(OR 1.01, 95% CI 0.80–1.18)[6].

Hyperlipidemia and rotator cuff disease

Of the 8 studies that met eligibility, only 4 [2,5,6,8] reported effect estimates appropriate 

for this meta-analysis. Three of the excluded studies compared means or medians of 

high-density lipoprotein, low-density lipoprotein, or total cholesterol levels between cases 

and controls. One reported a positive association [15], another reported no evidence of 

association [18] and the third reported higher levels of lipids in controls versus cases [16]. 

Among studies eligible for meta-analyses, 2 were cohort studies, 1 a case–control study 

and the other a cross-sectional study. Both cohort studies were derived from the same base 

population; however, one analyzed rotator cuff disease [8] and the other included patients 

with rotator cuff tears [6]. Because of overlapping populations, only 1 of the 2 studies 

was used in a given meta-analysis. The study with the larger sample size was included 

as the primary study. The cohort study had low RoB[8] and the other 2 studies were 

assessed as low-to-moderate[5] and moderate RoB [2]. Overall, in the meta-analysis sample 

of 27,940 cases and 472,230 controls, the odds of rotator cuff disease was increased with 

hyperlipidemia/dyslipidemia (OR 1.48, 95% CI 1.42–1.55; Fig. 4).

Substituting the effect estimate from Huang et al. with that of Lin et al. did not change the 

point estimate markedly (OR 1.41, 95% CI 1.15–1.73; I2 = 76%). The study with the lowest 
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RoB reported a statistically significant finding between hyperlipidemia status at baseline and 

rotator cuff disease (HR 1.48, 95% CI 1.42–1.55).

Discussion

In this systematic review and meta-analysis, we synthesized evidence on the association of 

chronic cardiometabolic comorbidities such as diabetes, hypertension and hyperlipidemia 

with rotator cuff disease. Overall meta-analysis results suggested that diabetes, hypertension, 

and hyperlipidemia were associated with the disease. When we restricted the meta-analysis 

to studies that assessed patients with rotator cuff tears, we found an attenuated but positive 

association of diabetes and hypertension with rotator cuff tear. A qualitative synthesis of 

evidence incorporating meta-analysis estimates, study quality metrics and RoB assessments 

suggests that epidemiologic evidence is most robust for the association between diabetes and 

rotator cuff disease, is limited but plausible for hyperlipidemia and rotator cuff disease, and 

is most unreliable and insufficient for hypertension and rotator cuff disease.

In our synthesis, the evidence of association was strongest for diabetes and rotator 

cuff disease. This meta-analysis had the largest number of studies available including 

contributions from 2 large retrospective cohort studies and 1 large electronic health record-

based case–control study. We assessed for small study/publication bias and did not find 

sufficient evidence to suggest that the positive association between diabetes and rotator 

cuff disease was driven by this phenomenon. When we restricted the meta-analysis to 

studies evaluating rotator cuff tears, the association with diabetes was slightly attenuated but 

remained positive, which adds further confidence in this association. A sub-group analysis 

of studies with less than moderate RoB showed larger effect estimates than studies rated as 

moderate or higher bias. Lack of control for confounding was the greatest source of bias 

in these studies, and the fact that investigators chose not to report multivariable adjusted 

estimates in these studies represents well-known and problematic practices of not reporting 

or under-reporting results that are not statistically significant. However, 2 studies (Lin et al. 

and Titchener et al.), which were incidentally also 2 studies with lower RoB scores, account 

for more than 96% of the weight in the meta-analysis (Fig. 2a).

The mechanism behind the association of diabetes and rotator cuff disease is an active 

area of research. Hyperglycemia may increase the susceptibility to tendon tearing due to 

excessive accumulation of advanced glycation end products in connective tissue and non-

enzymatic glycosylation of collagen [23–26]. Hyperglycemia may contribute to tendonitis 

by upregulating proinflammatory mediators [23,27–29]. Also, hyperglycemia may lead to 

microvascular dysfunction at various tissue sites including regions of the rotator cuff. This 

may cause eventual weakening of the rotator cuff. Evidence for the role of vascularity 

in rotator cuff disease is inconsistent. Studies report regions of the supraspinatus tendon 

on the articular side that may be hypervascular in individuals with ruptured tendons 

[30–32]. Individuals with tendinopathy in the acute stages may have a lower degree of 

vascularity than those without tendinopathy [33]. However, in chronic tendinopathy, tears 

may be associated with hypervascularity due to neovascularization caused as a healing 

response to degeneration and ischemia [33]. Consequently, crowding of blood vessels due to 
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neovascularization in the tendon matrix may in some cases further weaken the integrity of 

the tendon, for more susceptibility to tears [30,34].

Evidence of an association for hyperlipidemia and rotator cuff disease is based on a limited 

number of studies available for synthesis. The study by Lin et al. showed that hyperlipidemia 

at baseline is associated with rotator cuff disease and also provided data on the stronger 

association in hyperlipidemic patients who do not use statins as compared with those who 

use statins. In a mouse model, hypercholesterolemia increased the likelihood of tendon tears 

[35]. Excess circulating low-density-lipoprotein level is known to accumulate in the Achilles 

tendon [36], and a similar mechanism leading to accumulation and infiltration of fat into the 

rotator cuff tendon may increase the risk of rupture or cause delayed healing. Despite the 

biologic plausibility, our meta-analysis is limited by the relatively few number studies in this 

area and even fewer with sound design and analytic approaches. Most of the evidence for 

this association relies on 1 study, Lin et al., and there is a dire need for more well-designed 

studies for sound inferences.

Our meta-analysis showed a positive association of hypertension and rotator cuff disease; 

however, synthesis of the quality of evidence and RoB suggests that evidence for this 

apparent association is likely severely biased. The only cohort study with a temporal 

assessment of hypertension and rotator cuff tear reported a lack of association (HR 1.01, 

95% CI 0.79–1.27). Although we could not use analytic methods to assess small-study 

publication bias here because of the few studies, the possibility of publication bias due 

to selective reporting of statistically significant studies is high in this meta-analysis. The 

possible mechanism of the association of hypertension and rotator cuff disease may be 

due to damage to the microvascular network [37], a mechanism akin to that postulated for 

diabetes. However, from an epidemiologic perspective, we are not confident in suggesting an 

association between hypertension and rotator cuff disease.

The limitations of our meta-analysis are inherent to the studies that contributed to it. 

The definition of cases and controls of rotator cuff disease/tears was not standardized 

across studies. The number of studies assessing these risk factors was relatively small, 

which can lead to a bias, including publication bias of statistically significant results. 

We cannot establish temporality, and hence cannot infer cause from our analysis. We 

also cannot ascertain whether uncontrolled (versus controlled) diabetes, hypertension, 

and hyperlipidemia increases the risk of rotator cuff disease. The inability to adjust for 

confounding bias by occupation is also a limitation.

Conclusions

This systematic review and meta-analyses suggest that co-morbidities such as diabetes and 

hyperlipidemia may be associated with the diagnosis of rotator cuff disease; however, the 

evidence for hypertension as a causal factor is least convincing. High-quality studies with 

the ability to incorporate time since first diagnosis of co-morbidity with granular information 

on treatment patterns to incorporate parameters involving control of co-morbid conditions 

are needed to determine causality between these co-morbidities and rotator cuff disease.
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Highlights

• The underlying mechanisms of tendinopathy leading to rotator cuff tear are 

poorly understood.

• Diabetes, hypertension, and hyperlipidemia were associated with cuff tears.

• The current approach is based on addressing the anatomic defect rather than 

vascularity.

• In addition to the current approach, we suggest more focus on vascularity in 

management of cuff tears.
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Figure 1. 
PRISMA flow chart of the selection of articles.
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Figure 2. Forest plot and funnel plot from inverse variance fixed-effects meta-analysis showing 
associations between diabetes status and rotator cuff disease.
a) Shows effect estimates (odds ratios) and 95% confidence intervals and the assumed 

weights of contributing studies evaluating the association between diabetes and rotator cuff 

disease. The meta-analysis odds ratio was computed using the individual effect estimates 

weighted by the inverse of the variance for each study. b) Funnel plot of the estimates 

included in the meta-analysis depicted in 2a. The funnel plot shows the distribution of effect 

estimates as a function of the standard error of each reporting study. Each point represents a 

contributing effect estimate, and symmetrical distribution of these points around the central 

vertical line (the meta-analysis log[odds]) suggests a lack of evidence of small-study bias, 

whereas a lack of symmetry is suggestive of small-study bias. ES, effect estimate
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Figure 3. Forest plot from inverse variance fixed-effects meta-analysis showing associations 
between hypertension status and rotator cuff disease.
Shows effect estimates (odds ratios) and 95% confidence intervals, and the assumed weights 

of contributing studies evaluating the association between hypertension and rotator cuff 

disease. The meta-analysis odds ratio was computed using the individual effect estimates 

weighted by the inverse of the variance for each study. ES, effect estimate
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Figure 4. Forest plot from inverse variance fixed-effects meta-analysis showing associations 
between hyperlipidemia/dyslipidemia status and rotator cuff disease.
Shows effect estimates (odds ratios) and 95% confidence intervals, and the assumed weights 

of contributing studies evaluating the association between hyperlipidemia/dyslipidemia and 

rotator cuff disease. The meta-analysis odds ratio was computed using the individual effect 

estimates weighted by the inverse of the variance for each study. ES, effect estimate
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Table 1.

Summary of studies evaluating diabetes, hypertension and dyslipidemia in relation to rotator cuff disease.

Study* Age 
(years) 
(range) 
and 
country

Eligibility criteria N cases/
controls

Risk factor values 
in cases; controls 
(Presented as n of 
participants (%) or 
mean (SD) unless 
otherwise noted); 
Confounders 
adjusted

Results NOS Assessment 
scale/Risk of Bias 
(RoB) assessment

Abboud 
et al 
(2009) 
[15]

Cases: 
66.1 (21–
93) 
Control: 
67.2 USA

Patients with 
confirmed full-
thickness rotator 
cuff tear upon 
surgery, MRI, 
and examination; 
Exclusion criteria 
included smoking, 
previous shoulder 
infections, surgery, 
younger than 
21 years, frozen 
shoulder, calcific 
tendinitis, chronic 
steroid or floxacin 
use Controls 
presented with 
shoulder complaints 
and normal rotator 
cuff

74 rotator 
cuff tear 
Cases 73 
Controls

Total Cholesterol: 
237mg/dL; 194 mg/dl 
Total Cholesterol>2 
40 mg/dL: 63%; 
28% Confounders 
considered: NA; 
Comparison of means

Patients with rotator 
cuff tears had a 
higher incidence of 
hypercholestere mia 
(p=0.02)

NOS: NA – Study 
was not included in 
meta-analysis due 
to difference in 
metric. RoB 
(Dyslipidemia): 
likely moderate to 
high. Compared 
cholesterol 
concentrations 
between cases and 
controls. Likely 
confounded.

Bodin et 
al. 
2012(1) 
[3]

38.7 
France

96 cases were 
diagnosed with 
RCS based on 
intermittent pain 
for more than 
4 of the past 
7 days worsened 
by elevation and 
positive shoulder 
tests. 1,360 workers 
without RCS as 
controls

96 Cases 
1,360 
Controls

Please see paper for 
incidence of RCS 
broken down by 
work and personal 
characteristic as too 
detailed to present 
Confounders: NA; 
study not in meta-
analysis

Men: Age 45–49 OR: 
4.7 (2.210.0); (ref<40 
yrs) Above shoulder/high 
exertion: 3.3 (1.3–8.4) 
low coworker support: 2.0 
(1.1–3.9) Women: Age: 
50–59 OR: 5.4 (2.3–13.2); 
(ref. <40 yrs) Working 
with colleagues in temp. 
employment:2.2 (1.2–4.2) 
Repeated Arm abduction 
(60–90°): 2.6 (1.4–5.0)

NOS: NA-Study 
not included in any 
meta-analysis due 
to overlapping 
study population 
with Roquelaure et 
al. RoB: Not 
assessed

Chung et 
al 

(2016)* 
[4]

60.1, 46–
76 Korea

Patients with 
chronic, 
symptomatic full 
thickness rotator 
cuff tear surgically 
treated at 
institution; Controls 
are age and sex 
matched patients 
who visited hospital 
for regular health 
examination with no 
shoulder symptoms 
or disease

48 Cases 
48 Controls

Diabetes: 5 (10%); 
4 (8%) Hypertension: 
14 (29%); 11 (22%) 
Thyroid disease: 5 
(10%); 3 (6%) 
Heart disease: 3 
(6%); 3 (6%) 
Smoking: 6 (12%); 
7 (14%) Work level 
(low:med: High): 
13:18:17; 12:21:15 
BMI: 23.5 (2.6); 
22.6 (2.6) Additional 
characteristics 
available in full 
paper Confounders: 
NA; no regressions 
performed; only raw 
numbers provided

Diabetes: P=0.726 
Hypertension: P=0.485 
Thyroid disease: P=0.46 
Heart disease: P=1.000 
Smoking: P=0.765 Work 
level: P=0.820 BMI: 
P=0.211 Grip strength 
(kg): P=0.041 Palmar 
Pinch(kg): P=0.007 Key 
Pinch(kg): P=0.050

NOS (Diabetes): 3 
NOS 
(Hypertension): 3 
NOS 
(Dyslipidemia): 
NA RoB 
(Diabetes): 
Moderate to High 
RoB 
(Hypertension): 
Moderate to High 
RoB 
(Dyslipidemia): 
NA

Davis et 
al (2017) 
[16]

Cases: 
57.5 (41–
76) 
Controls: 
53.7 
(18.1–
42.8) 
USA

Patients undergoing 
shoulder surgery 
and had an MRI 
in past year 
confirming intact 
RC or a full 
thickness rotator 
cuff tear of at 

40 Cases 
37 Controls

Age: 57.5; 53.7 
Cholesterol: 69.5 
mg/dl; 84 mg/dl 
HDL: 21.05 mg/dl; 
22 mg/dl Non-HDL: 
51.5 mg/dl; 48 
mg/dl Triglycerides: 
18 mg/dl; 21 

Synovial Fluid levels 
P-Values: Cholesterol: 
P=0.172 HDL: P=0.419 
Non-HDL: P=0.832 TG: 
P=0.184 Serum Levels 
P-Values: Cholesterol: 
P=0.807 HDL: P=0.101 

NOS (Diabetes): 
NA NOS 
(Hypertension): 
NA NOS 
(Dyslipidemia): 
Did not assess RoB 
(Diabetes): NA 
RoB 
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Study* Age 
(years) 
(range) 
and 
country

Eligibility criteria N cases/
controls

Risk factor values 
in cases; controls 
(Presented as n of 
participants (%) or 
mean (SD) unless 
otherwise noted); 
Confounders 
adjusted

Results NOS Assessment 
scale/Risk of Bias 
(RoB) assessment

least one tendon. 
Exclusion criteria 
included history of 
shoulder infection, 
surgery, partial 
tear, inflammatory 
arthritis, smoking, 
alcoholism, meds 
for hypercholestere 
mia Controls were 
patients meeting 
criteria with intact 
rotator cuff

mg/dl Serum Median 
Levels: Cholesterol: 
186.5 mg/dl; 189 
mg/dl HDL: 44 
mg/dl; 48 mg/dl 
Non-HDL: 134.95 
mg/dl; 130 mg/dl 
Triglycerides: 95 
mg/dl; 101 mg/dl 
Confounders: NA; 
study not in meta-
analysis

Non-HDL: P=0.625 
Triglycerides :P=0.937

(Hypertension): 
NA RoB 
(Dyslipidemia): 
Did not assess 
Study was not 
included in meta-
analysis since 
authors only 
compared mean 
lipid levels across 
cases and controls 
and this outcome 
did not meet meta-
analysis end point 
determined a priori

Djerbi et 
al 

(2015)* 
[5]

Cases: 
57.8 
Controls: 
59.4 
France

Patients undergoing 
arthroscopic RC 
repair Controls 
are patients 
with asymptomatic 
shoulders in same 
orthopedic unit

206 Cases 
100 
Controls

Age: 57.8; 59.4 
BMI: 27.34; 26.35 
Smoker: 54%; 10% 
Alcoholism: 13%; 
8% High BP: 13%; 
23% Dyslipidemia: 
35%; 7% CV history: 
21%; 4% Diabetes: 
14%; 9% # of 
Cardiovascular risk 
factors: 2.09; 0.74 
Confounders adjusted 
(for diabetes): 
None Confounders 
adjusted (for 
hypertension): None 
Confounders adjusted 
(for hyperlipidemia): 
BMI, smoking, 
cardiovascular 
history

Multivariate analysis 
OR(CI): BMI: 1.686 
(0.842–3.377); P=0.1407 
Smoker: 8.715 (4.192–
18.118) P<0.0001 
Dyslipidemia: 4.920 
(2.04611.834) P=0.004 
Cardiovascular history: 
2.390 (0.731–7.813) 
P=0.1495 Univariate 
analysis rotator cuff 
tear Occurrence OR(CI): 
Age: 1.546 (0.96–2.5) 
P=0.3441 Alcoholism: 
1.735 (0.76–3.97) 
P=0.192 HBP: 2.040 
(1.18–3.52) P=0.0102 
Diabetes: 1.420 (0.64–
3.17) P=0.3919

NOS (Diabetes): 5 
NOS 
(Hypertension): 5 
NOS 
(Dyslipidemia): 6 
RoB (Diabetes): 
Moderate to High 
RoB 
(Hypertension): 
Moderate to High 
RoB 
(Dyslipidemia): 
Low

Huang et 
al 

(2016)* 
[6]

Participan 
ts >60 
years of 
age: 
47.2% 
Taiwan

Retrospective 
nationwide 
population-based 
study based 
on Taiwan 
Longitudinal Health 
Insurance Database 
2005. Identified 
58,652 diabetics 
and age-and sex-
matched (1:2) 
175,956 non 
diabetics and 
followed records for 
rotator cuff tear 
surgery.

Cases: 342 
had 
surgical 
procedures 
for rotator 
cuff tear 
during 
follow-up 
Controls: 
117,956 
individuals 
did not 
have codes 
for rotator 
cuff tear 
surgery.

Incidence of rotator 
cuff tear in 
DM patients: 41 
per 100,000 person-
years; Incidence of 
rotator cuff tear in 
non-DM patients: 26 
per 100,000 person-
years 50.9% females 
Confounders: 
controls for 
age and sex 
through matching; 
Includes diabetes, 
hypertension, 
hyperlipidemia in 
model No adjustment 
for obesity

Diabetes OR (95% 
CI): 1.33 (1.05,1.68) 
Hypertension OR (95% 
CI): 1.01 (0.79, 1.27) 
Hyperlipidemia OR (95% 
CI): 1.31 (1.03, 1.68)

NOS (Diabetes): 
6.5 NOS 
(Hypertension): 5 
NOS 
(Dyslipidemia): 
NA RoB 
(Diabetes): Low 
RoB 
(Hypertension): 
Low to Moderate 
RoB 
(Dyslipidemia): 
NA

Gumina 
et al 

(2013)* 
[14]

Cases: 59 
(47–68) 
Controls: 
62 (47–
75) Italy

Patients who 
underwent 
arthroscopic repair 
of rotator cuff. 
Exclusion criteria 
included primary 
osteoarthritis, 
previous shoulder 
operation, os 
acromiale, 

408 Cases 
201 
Controls

Mean age: Small 
tear: 56.5 (8.4) 
Large tear: 64.8 (7.9) 
Massive tear: 70.4 
(4.0) Control: 63.9 
(8.9) Hypertension 
Present: Small Tear: 
16 (17%) Large 
tear: 109 (51%) 
Massive tear: 73 

Hypertension and tear 
occurrence: OR: 2.05 
(1.41–2.98) Hypertension 
and small tear OR: 0.63 
(0.33–1.19) Hypertension 
and large tear OR: 2.09 
(1.39–3.16) Hypertension 
and Massive tear OR: 4.30 
(2.44–7.58)

NOS (Diabetes): 
NA NOS 
(Hypertension): 5.5 
NOS 
(Dyslipidemia): 
NA RoB 
(Diabetes): NA 
RoB 
(Hypertension): 
Moderate to High 
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Study* Age 
(years) 
(range) 
and 
country

Eligibility criteria N cases/
controls

Risk factor values 
in cases; controls 
(Presented as n of 
participants (%) or 
mean (SD) unless 
otherwise noted); 
Confounders 
adjusted

Results NOS Assessment 
scale/Risk of Bias 
(RoB) assessment

inflammatory joint 
disease Controls are 
patients undergoing 
orthopedic 
examination for 
non-shoulder 
pathologies

(75%) Control: 66 
(33%) Mean months 
of antihypertension 
therapy: Small Tear: 
13 (33) Large tear: 
38 (44) Massive tear: 
75 (54) Control: 
21 (37) Confounders 
adjusted: none; 
authors only present 
univariate statistics 
for hypertension

RoB 
(Dyslipidemia): 
NA

Lin et al. 

(2015)* 
[8]

Overall 
age mean: 
48.8 
Taiwan

Subset of National 
Health Insurance 
Research Database 
diagnosed with 
Diabetes or 
hyperlipidemia. 
Cases were 
diagnosed with 
rotator cuff disease 
Exclusion criteria 
includes less than 
30 years old, 
died before 2001, 
rheumatoid arthritis, 
previous rotator cuff 
disease diagnosis, 
shoulder fractures 
Controls were in 
database without 
rotator cuff disease

26,664 
Cases 
472,014 
Controls

Diabetes: 2,436 
(9%); 24,228 (5%) 
Hyperlipidemi a: 
2,475 (9%); 24,189 
(5%) Confounders 
adjusted (for 
diabetes): age, sex 
and hyperlipidemia; 
provides estimates 
of insulin vs. 
noninsulin use 
Confounders adjusted 
(for dyslipidemia): 
age, sex and diabetes; 
provides estimates 
with and without 
statin. No adjustment 
for BMI in both 
analyses.

Multivariate analysis HR 
Diabetes: 1.47 (1.41–1.54) 
-insulin: 1.64 (1.53–1.75) 
+ insulin: 1.43 (1.35–
1.51) Hyperlipidemia:1. 
48 (1.42–1.55) statin: 2.01 
(1.892.13) +statin: 1.16 
(1.10–1.23)

NOS (Diabetes): 8 
NOS (Hypertensio 
n): NA NOS 
(Dyslipidemia): 8 
RoB (Diabetes): 
Low RoB 
(Hypertension): 
NA RoB 
(Dyslipidemia): 
Low

Longo et 
al. (2008) 
[9]

Cases: 
62.9 (37–
82) 
Controls: 
61.6 
(3680) 
UK

Patients undergoing 
arthroscopic repair 
surgery for rotator 
cuff. Exclusion 
criteria included 
osteoarthritis, 
previous shoulder 
operations, 
inflammatory 
joint disease, 
hypertension, 
diabetes, 
hypercholestere 
mia Control 
patients undergoing 
arthroscopic 
meniscectomy for 
meniscal tear with 
no evidence of 
shoulder pathology

120 Cases 
120 
Controls

Mean plasma 
glucose: 99.17 (9.04); 
95.45 (9.87) mg/dl 
BMI M: 27.90; 26.97 
BMI F: 27.81; 26.65 
Age M: 59.8; 58.9 
Age F: 64.75; 63.2 
Confounders adjusted 
for: NA

Patients with rotator cuff 
tear higher fasting Plasma 
glucose: P=0.007

NOS (Diabetes): 
did not assess NOS 
(Hypertensio n): 
NA NOS 
(Dyslipidemia ): 
NA RoB 
(Diabetes): did not 
assess RoB 
(Hypertension): 
NA RoB 
(Dyslipidemia): 
NA Study 
compared fasting 
plasma glucose in 
cases and controls. 
This outcome was 
not eligible for 
meta-analysis a 
priori by design.

Longo et 
al. (2009) 
[18]

Cases: 
64.86 
(40–83) 
Controls: 
63.91 
(3878)

Patients undergoing 
arthroscopic repair 
surgery for rotator 
cuff. Exclusion 
criteria included 
osteoarthritis, 
previous shoulder 
operations, 
inflammatory 
joint disease, 
hypertension, 
diabetes, 

120 Cases 
120 
Controls

M BMI: 27.36; 
27.81 F BMI: 27.88; 
26.82 M Age: 
63.43; 63.31 F Age: 
65.73; 64.28 M 
Serum triglycerides: 
158.42 (122.29) mg/
dl;139.87 (75.56) 
mg/Dl F Serum 
triglycerides: 131.81 
(55.9) mg/dl; 120.48 
(53.75) mg/dL 

Triglycerides: p=0.6 
Cholesterol: P=0.1

NOS (Diabetes): 
NA NOS 
(Hypertension): 
NA NOS 
(Dyslipidemia): did 
not assess RoB 
(Diabetes): NA 
RoB (Hypertensio 
n): NA RoB 
(Dyslipidemia): did 
not assess Same 
study population as 
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Study* Age 
(years) 
(range) 
and 
country

Eligibility criteria N cases/
controls

Risk factor values 
in cases; controls 
(Presented as n of 
participants (%) or 
mean (SD) unless 
otherwise noted); 
Confounders 
adjusted

Results NOS Assessment 
scale/Risk of Bias 
(RoB) assessment

hypercholestere mia 
Control patients 
are undergoing 
arthroscopic 
meniscectomy for 
meniscal tear with 
no history of rotator 
cuff symptoms

Confounders adjusted 
for: NA

above. Study 
compared lipid 
levels in cases and 
controls. This 
outcome was not 
eligible for meta-
analysis a priori by 
design.

Passaretti 
et al. 

(2013)* 
[10]

Cases: 64 
(54–78) 
Controls: 
66 (58–
72) Italy

Patients treated 
arthroscopically 
for full-thickness 
rotator cuff tear and 
controls with no 
history of shoulder 
pathologies. 
Exclusion criteria 
included previous 
shoulder operation, 
inflammatory or 
rheumatologic joint 
disease, primary 
osteoarthritis, 
BMI>25, 
hypertension, 
diabetes, 
hypercholestere mia 
Controls included 
consecutive patients 
with no history of 
shoulder pathology 
seen at outpatient 
hospital clinic

249 full 
thickness 
rotator cuff 
tear 428 
Controls

Age: 64; 66 Alcohol 
intake: 23; 19 g/day 
Smoking: 102 (41%); 
176 (41%) Diabetes: 
93 (37.3%); 122 
(29%) Confounders 
adjusted for: 
Unclear; insufficient 
description to 
determine if and what 
was controlled for.

Age OR: 0.96 (0.94–0.98) 
P<0.001 Alcohol OR: 
1.02 (1.01–1.04) P<0.001 
Smoking OR: 0.71 (0.51–
0.98) P=0.004 Diabetes 
OR: 3.2 (2.3–4.5) P<0.001

NOS (Diabetes): 4 
NOS 
(Hypertension): 
NA NOS 
(Dyslipidemia): 
NA RoB 
(Diabetes): High 
RoB 
(Hypertension): 
NA RoB 
(Dyslipidemia): 
NA

Rechardt 
et al. 

(2010)* 
[11]

6,237 Men and 
women residing in 
Finland over the 
age of 30 taking 
Health 2000 survey. 
Exclusion criteria 
included missing 
information on 
shoulder disorders, 
rheumatoid arthritis, 
positive rheumatoid 
factor Cases had 
chronic rotator 
tendinopathy, 
defined as history of 
rotator cuff pain

Former smoker: M 
4% F: 3% Current 
smokers > 20 pack 
years: M 3% F 1% 
BMI 25.0–29.9: M 
3% F 2% BMI >30: 
M: 3% F: 4% Type 
I diabetes: M: 5% 
Type II diabetes: 
M: 6% F: 4% 
Data for additional 
characteristics 
available in 
paper Confounders 
adjusted: aging, 
education, physical 
work

Former smoker OR: M: 
1.3 (0.7–2.3) F: 1.0 (0.5–
1.8) Current Smoker > 
20 pack years OR: M: 
1.3 (0.5–3.3) F: 0.4 (0.1–
1.7) BMI 252–9.9 OR (ref 
18.5–24.9): M: 1.6 (0.9–
2.7) F: 1.0 (0.6–1.7) BMI 
>30.0 OR (ref 18.5–24.9) 
M: 1.7 (0.8–3.6) F: 1.2 
(0.6–2.3) Type I Diabetes 
OR: M: 4.7 (1.1–20.3) 
Type II Diabetes OR: M: 
1.6 (0.7–3.5) F: 0.7 (0.3–
1.8)

NOS (Diabetes): 7 
NOS 
(Hypertension): 
NA NOS 
(Dyslipidemia): 
NA RoB 
(Diabetes): Low to 
moderate RoB 
(Hypertension): 
NA RoB 
(Dyslipidemia): 
NA

Roquelau 
re et al. 

(2011)* 
[12]

38.7 
France

3710 French 
workers, 
distribution 
similar to 
regional workforce, 
completing 
questionnaire 
regarding personal 
factors and work 
exposures

3710 
workers in 
total 
Rotator 
cuff 
syndrome 
in 6.6% of 
total

BMI 25–29.9: 55; 
700 BMI >30: 18; 
157 Diabetes: 4; 
36 Thyroid disorder: 
2; 31 Confounders 
adjusted for: aging, 
BMI, workload, work 
type, and working 
class. Multivariable 
estimates only 
provided for females, 
and presented 
unadjusted estimates 
for males (reporting 
bias)

Univariate analysis Age 
OR (I year increment) 
M: 1.07 (1.05–1.09) F: 
1.08 (1.06–1.10) BMI 25–
29.9 OR (ref 18.5–24.9) 
M: 1.0 (0.7–1.5) F: 1.3 
(0.8–2.0) BMI >30 OR 
(ref 18.5–24.90 M: 1.4 
(0.8–2.5) F: 2.8 (1.0–8.1) 
Diabetes M: 1.0 (0.3–2.8) 
F: 2.8 (1.0–8.1) Thyroid 
disorders OR: M: 0.7 
(0.2–3.2) F: 0.9 (0.4–1.7) 
*please see paper for work 
related factors

NOS (Diabetes): 
5.5 NOS 
(Hypertension): 
NA NOS 
(Dyslipidemia): 
NA RoB 
(Diabetes): Low to 
Moderate RoB 
(Hypertension): 
NA RoB 
(Dyslipidemia): 
NA
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Study* Age 
(years) 
(range) 
and 
country

Eligibility criteria N cases/
controls

Risk factor values 
in cases; controls 
(Presented as n of 
participants (%) or 
mean (SD) unless 
otherwise noted); 
Confounders 
adjusted

Results NOS Assessment 
scale/Risk of Bias 
(RoB) assessment

Titchener 
et al. 

(2014)* 
[13]

55 UK Cases were 
randomly selected 
patients with 
recorded diagnosis 
of rotator cuff 
disease within 
THIN database 
of UK patient 
records. Controls 
were matched by 
age, sex, and 
general practice 
without rotator cuff 
disease

5000 Cases 
5000 
controls

BMI 25.1–30: 1281 
(26%); 1063 (21%) 
BMI 30.1–40: 751 
(15%);614 (12%) 
Current smoker: 
925 (19%);826 
Ex-smoker: 981 
(19%); 763 (17%) 
Heavy alcohol 
use: 280 (6%);247 
(5%) Insulin: 105 
(2.1%);43 (1%) 
Oral antidiabetics: 
1234 (25%);671 
(13%) Rheumatoid 
arthritis: 39 (1%); 
37 (1%) Confounders 
adjusted: 1:1 age, sex 
and general practice 
matched

Multivariate analysis 
BMI 25.1–30: 1.15 (1.02–
1.31) BMI 30.1–40: 
1.1 (0.95–1.27) Current 
smoker: 0.94(.83–1.06) 
Ex-smoker: 1.09 (0.96–
1.23) Heavy alcohol 
use: 0.91 (0.65–1.28) 
Insulin: 1.77 (1.20–2.61) 
Oral antidiabetics: 1.66 
(1.48–1.87) Rheumatoid 
Arthritis: 0.85 (0.53–1.36)

NOS (Diabetes): 
4.5 NOS 
(Hypertension): 
NA NOS 
(Dyslipidemia): 
NA RoB 
(Diabetes): Low to 
moderate RoB 
(Hypertension): 
NA RoB 
(Dyslipidemia): 
NA

Kang et 
al. 

(2010)* 
[7]

DM: 62.6 
Non-DM: 
56.9 
Taiwan

Patients undergoing 
physical and 
ultrasound 
examination, older 
than 40yrs, 
chronic shoulder 
pain for longer 
than 1 month, 
no rheumatologic 
disease, malignancy, 
major trauma, 
recent steroid 
injection, shoulder 
fracture with cases 
being diabetic 
shoulders Controls 
being non-diabetic 
shoulders

91 cases 
362 
controls

SS tears: 33 (36%); 
127 (35%) IS Tears: 
4(4%); 11 (3%) SC 
Tears: 2 (2.2%); 3 
(1%) Confounders 
adjusted for: age, 
sex and handedness 
No adjustment for 
BMI, or other 
comorbidities

Adjusted ORs for RC 
lesions on ultrasound of 
diabetics compared to 
non-diabetics: SC tears: 
1.32 (0.79–2.2) P=0.288 
IS Tears: 1.13 (0.46–1.26) 
P=0.288 SC tears: 2.44 
(0.37–16.25) P=0.356

NOS (Diabetes): 
3.5 NOS 
(Hypertension): 
NA NOS 
(Dyslipidemia): 
NA RoB 
(Diabetes): 
Moderate RoB 
(Hypertension): 
NA RoB 
(Dyslipidemia): 
NA

Kim et al. 
(2016) 
[17]

Cases: 
55.6 
Controls: 
58.1 
Korea

Patients treated 
for supraspinatus 
tendinopathy with 
or without tear with 
no prior shoulder 
surgery, prior 
steroid injection, 
capsular pattern, 
neurological 
diseases leading 
to shoulder pain, 
or lipid lowering 
medication. Cases 
including patients 
with hyperlipidemia 
Controls being 
patients with non–
hyperlipidemia

50 Cases 
49 Controls

Supraspinatus tear: 
37 (76%); 29 (58%)

Rotator cuff tears in 
hyperlipidemia group not 
statistically significant: 
P=0.06

NOS (Diabetes): 
NA NOS 
(Hypertensio n): 
NA NOS 
(Dyslipidemia): did 
not assess RoB 
(Diabetes): NA 
RoB 
(Hypertension): 
NA RoB 
(Dyslipidemia ): 
did not assess 
Authors posed a 
question asking 
whether 
hyperlipidemia 
affects treatment of 
supraspinatus 
tendinopathy with 
and without tear. 
Not relevant for our 
question of interest 
specifically.
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*
Study included in one or more meta-analysis; BMI, body mass index; DM, diabetes mellitus; HBP, high blood pressure; HDL, high-density 

lipoprotein; HTN, hypertension; IS, infraspinatus; NOS, Newcastle-Ottawa Scale; NA, not applicable; OR, odds ratio; RCS, rotator cuff syndrome; 
RC, rotator cuff; SC, subscapularis; SS, supraspinatus
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Table 2.

Fixed effects and random effects meta-analysis results for diabetes, hypertension and hyperlipidemia in 

relation to rotator cuff disease and rotator cuff tear.

Co-morbidity N-estimates OR 95% CI I2

Diabetes - RCD

 FE 11 1.49 (1.43; 1.55) 11%

 RE 11 1.50 (1.39; 1.61) 11%

Diabetes - RCT

 FE 5 1.28 (1.07; 1.52) 0%

Hypertension - RCD

 FE 5 1.40 (1.19; 1.65) 73%

 RE 5 1.58 (1.10; 2.26) 73%

Hypertension - RCT

 FE 4 1.31 (1.09; 1.57) 75%

Hyperlipidemia - RCD

 FE 3 1.48 (1.42; 1.55) 73%

 RE 3 1.74 (1.12; 2.69) 73%

95% CI, 95% confidence interval; FE, fixed effects; I2, percent variation due to heterogeneity; OR, odds ratio; RCD, rotator cuff disease; RCT, 
rotator cuff tear; RE, random effects Present comorbidities were treated as dichotomous outcomes (Present/Absent).
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