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Abstract Introduction: The occupational disease refers to the personal injury that the professional can suffer as a
result of the performance of his profession. Among the occupational diseases presented in people who work in
offices, nurses, sewers, textiles, flower growers, packers and other jobs that require force and continuous and
repetitive movements, is carpal tunnel syndrome, which consists of a neuropathic compression of the median nerve
at the wrist level. Objective: To know and deepen the symptomatology of Carpal Tunnel Syndrome and its
repercussion in the workplace. Methodology: An electronic search was carried out in the databases of online
journals such as ScIELO, Redalyc, web search engines such as Google and complementary information from the
University of Cartagena database. Results: During the selection and examination of several articles it was possible to
collect information and to deepen the symptoms of the Carpal Tunnel Syndrome and the close relationship that it has
with the work environment, since at present it is a disease classified as of work origin. Conclusion: It was found that,
despite having an established belief that working conditions, especially repetitive manual labor, are important
factors that increase the risk of CTS, the evidence is not yet sufficient to make such a statement, the studies have not
been conclusive and the diagnostic tests are not sufficiently specific of this pathology.
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Introduction
It is enough to refer to Carpal Tunnel Syndrome (STC) to understand that it is the pathology that affects workers
from all over the world with different symptoms within the population. This condition is characterized by the
discomfort generated by the median nerve when it is frequently irritated by the entrapment of the nerve in the carpal
tunnel, at the level of the hand and wrist [1]. Although authors such as Levine et al [2] mention that this event
affects 1% of the population, Hagberg et al [3] mention that higher values have been found in workers in certain
areas such as packers, which is an important factor when studying people with specific work activities involving the
use of hands in repetitive movements. Over the years different researchers have been dedicated to studying the
presence of this event, its associated causes, and its means of treatment. Likewise, we have established the main
factors that predispose the presence of the disease and the mechanisms of intervention according to the severity of
the case [1]. There is an abundant variety of investigations that have investigated on extra-occupational causes for
CTS, are related from the workplace, in which it is sought to determine the responses to different pharmacological
and therapeutic treatments [4]. Biomechanical work risks are related to a significant percentage of the burden of the
disease worldwide. This is not uniquely identified with the suffering for the worker and his family, but also the
economic loss to society due to the increased use of resources in health and an increasingly diminished productivity
[5]. According to data from the International Labor Organization (ILO), occupational diseases and work-related
accidents cause two million deaths, whose cost to the global economy amounts to 1.4% of the Global Gross
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Domestic Product. In addition to the payment of compensation, mainly assumed by the health system, the society as
a whole must face other expenses as a result of these events, among which are: decreased competitiveness, early
retirement, absenteeism, unemployment and the decrease in household income [6,7].
Occupational diseases have been considered as producers of onerous events, due to the high value that preventive
entities must bear, while taking into account direct medical costs, indirect costs related to loss of production,
opportunity costs, investments and intangible costs such as: pain, suffering and interruption in the career, without
counting the negative consequences for the home of the affected worker [8]. Another way to evaluate these costs has
to do with the point of view for the analysis of the information, this can be from the worker, the insurer or financier
of health, the company or the society as a whole. It is necessary to consider all the previous perspectives since it can
lead to changes in costs or consequences to be included in the analysis [9].
In Colombia, STC is one of the diseases that is most frequently consulted. Consequently, in 2007, the Ministry of
Social Protection implemented the "Comprehensive Guidelines for Occupational Health Care based on Evidence"
(GATISO) to perform the diagnosis, treatment and rehabilitation of occupational diseases. In the volume related to
musculoskeletal disorders, the following is reported: "carpal duct syndrome is consolidated as the first cause of
occupational morbidity in the contributory regime. This pathology changed from representing 27% of all diagnoses
in 2001, representing 32% of the diagnoses performed in 2004, presenting a continuous trend to increase "[10]. On
the other hand, in a study carried out during 2005 on musculoskeletal pain and its association with ergonomic risk
factors in administrative workers, a survey of 145 workers was carried out. The findings highlight that the most
prevalent symptoms are lumbar pain (56%) and cervical (49%), and 30% of the population surveyed had painful
wrist symptomatology [11]. For the surveillance epidemiology of carpal tunnel syndrome, the National Institute of
Occupational Safety and Health NIOSH mentions elements of interest in the diagnosis of this pathology as the
symptoms suggestive of CTS; physical signs and electromyographic changes accompanied by a high-risk
employment history for this syndrome, without ruling out that women are the most sensitive to CTS [12].
Ergonomic education is a preventive measure, and effective, to avoid risk factors. Treatment of carpal tunnel
syndrome is only effective when reducing or eliminating exposure to ergonomic risk factors. Treatment of patients
with carpal tunnel syndrome should be initiated by removing the source of risk to which the worker is exposed; may
also include physical therapy, medication, splint use, behavioral and occupational interventions, and, in severe cases,
surgery to decompress the carpal tunnel [13].
Materials and Methods
Type of study: Thematic review in which review articles were included among other information collected from
online search engines.
Type of participants: Articles published for review, reflection and studies that clearly show the topic addressed.
Bibliographic search strategies: An electronic search was conducted in the databases of articles from online journals
such as Redalyc and SciELO.
Methods of review: initially the articles were chosen by name and abstract, then the full text of the documents
previously chosen from the databases was examined.
Results
Carpal Tunnel Syndrome (STC) is the entrapment of the median nerve at the wrist level. It is the most frequent
entrapment neuropathy within the peripheral neuropathy of the upper limb (acrosparesthesia). Although the disorder
occurs in the wrist, the main symptoms are referred to the hand, and may be bilateral in 50% of patients. It is more
frequent in the female sex in a proportion of 7 to 1, between 40 and 60 years, without a clear occupational
component [13,14].
The STC is a condition caused by an increase in pressure on the median nerve at the wrist level, it is uncertain to
consider that its appearance obeys exclusively labor factors; without mentioning degenerative diseases, rheumatic
diseases, collagenosis, endocrine diseases, infections, congenital anomalies and history of gynecological surgery,
among others as possible activators of the symptomatology. In a percentage that fluctuates around 15%, there is a
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specific demonstrable cause: sequelae of wrist trauma, especially poorly consolidated wrist fractures (Colles
fracture) and labor activity that combines strength, repetition and resistance [15, 16].
Carpal tunnel syndrome in the workplace
STC can be both caused and exasperated by work [17]. The wrist deflection posture in the flexion extension plane is
shown as a risk factor for musculoskeletal disorders present in regular typists and writers [18].
The 520,000 novelties in US workers with work-related musculoskeletal conditions were ratified as a high-alert
figure in 1988 where cases with carpal tunnel syndrome also occurred [19]. In another study in Europe, 6,943
workers were used, with prevalence of 4.8% compromising the median nerve, with the prevalence of nocturnal
paresthesias among those evaluated being at 1.4% [20]. The majority of employed patients presenting with carpal
tunnel syndrome, relate the work to the injury [21]. Work for years with precision activities with hands and fingers
are possible risk factors for carpal tunnel syndrome [22]. Thus, manual manufacturing has a higher percentage of
STC in the workplace, and the number of cases among workers employed in hospitals, fruit shops and insurance
companies is also higher [23]. A study conducted in the United States involved 1,142 apprentices in constructionrelated work, Rosecrance et al. Found that the prevalence of carpal tunnel syndrome in apprentices is 8.2%, being
higher in metal workers (9.2 %) and demonstrating that many construction workers begin to develop symptoms of
carpal tunnel compression during their apprenticeship [24]. In another investigation conducted in the United States
with 84 workers in an automobile assembly company, 18 subjects reported the presence of symptoms in the right
hand, consistent with carpal tunnel syndrome [25]. Repeated and forced use of wrist and finger flexion movements
may be an occupational risk factor for carpal tunnel syndrome [26]. Employees, who use alternately increase and
decrease strength in repetitive work, develop an extra risk of presenting carpal tunnel syndrome. These jobs include
secretaries, typists, health care personnel, nurses, industrial workers, and home services [27]. In the workplace,
exposures to adverse forces, repetitions, vibrations, and certain postures are risk factors for developing carpal tunnel
syndrome [28]. In a prospective study carried out in Denmark, with a follow-up of 731 participants performing
repetitive manual work, Thomsen et al. Demonstrated that repetitive manual work was highly associated with carpal
tunnel syndrome, resulting in the prevalence of the syndrome of 1.6% in the hand with which they did the work, and
0.7% in the other hand [29,30]. Different studies highlight the presence of chronic injuries in muscles, tendons and
nerves, associated with work [31,32]. In a study by Wong et al., With office workers diagnosed as repetitive stress
injuries or carpal tunnel syndrome, and who were handicapped by pain in hands or fingers, lower cervical and midscapula, researchers found that these patients had inadequate head and neck posture and rounded shoulders [33,34].
Table 1: Social, occupational, and health conditions related to carpal tunnel syndrome
Acromegaly
Physical activity
Rheumatoid arthritis
Self-steering wheelchair
Alcohol consumption
Climbing sport
Hormonal disorders
Mellitus diabetes
Age
Pregnancy
Genetic factors
Environmental Factors
Fracture of Colles
Bone mass index
Lymphedema by mastectomy
Dislocation of semilunar bone
Menopause
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Obesity
Occupation
Osteoarthritis in carpus and metacarpal joints
Belonging to a family with a history of diabetes
Smoking
Working in very cold temperature environment
Repetitive manual work
Jobs alternating continuously increase and decrease of force
Works that associate vibrations
Cumulative wrist trauma
Excessive use of hands
Source: Doyma Magazine Article.
Evaluation
The methods for estimating rates of occupational diseases and deaths resulting from it are due to the multiplicity of
causes, including health risk factors related to lifestyles and long periods of latency, a situation that makes it difficult
to know if they are related to the work environment [35]. There is a need to demonstrate more causal aspects of the
syndrome [36-40].
Table 2: Classification for the diagnosis of carpal tunnel síndrome
Classic
Pain, tingling, numbness, and / or decreased sensation with
Or without pain on at least two of the fingers 1, 2 or 3.
No symptoms on the palm or back of the hand. Fifth finger symptoms,
Wrist pain, or radiation proximal to the wrist may also be present.
Probable
Same as the classic type, except for palmar symptoms
Unless it is reduced only to the ulnar aspect.
Possible
Pain, tingling, numbness and / or reduced sensation
in at least one of the fingers 1, 2 or 3
Unlikely
No symptoms on the fingers 1, 2 or 3
No symptoms
Source: Gómez A. Pain evaluation. Physiotherapy and quality of life 2001
10%
10%
45%
20%

15%
Classic

Probable

Possible

Graph 1: Diagnosis of carpal tunnel syndrome
Source: Gómez A. Pain evaluation. Physiotherapy and quality of life 2001
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The self-management of a patient survey of the hand chart for STC diagnosis, coding and classification [41] is
included in the contest for the identification and diagnosis of STC (Table 2). In addition to adequate assessment of
pain, function, and overall health [42], exploration includes both provocation test and sensitivity and tenacity test
(Fig. 1). At the beginning of the process, there is a deterioration in the sensation of distribution of the median nerve,
especially in the index and middle. In case of presenting atrophy this is detected in the tenar eminence. Likewise,
weakness can be detected in the abductor of the thumb due to the nerve compression maintained over time [43].
Damage to the nervous level and atrophy in movement are manifestations that reveal the loss of muscular volume
and deterioration of the muscles that demonstrate an increase in the pathology, which damages the performance of
the worker, which are not constant in normal conditions [44].
In this evaluation performed by self-reports performed by the patient, the Davis et al scales for the measurement of
physical and mental distress felt by the patient, as well as the functionality of the wrist and fingers (graphic 2), are
highlighted. Presenting carpal tunnel syndrome [45].
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Graph 2: Assessment of carpal tunnel syndrome. Functional scale of wrist and fingers
Source: Davis PT. Rv. Doyma, 2011.
In the workplace, the evaluation of the patients requires obtaining information about the injury, the examination of
the same, and to know the adverse ergonomic exposures both inside and outside the work. Treatment of carpal
tunnel syndrome can only be effective when exposures to ergonomic risk factors are reduced or eliminated [46].
Conclusion
Early recognition of carpal tunnel syndrome, and ergonomic education on risk factors are considered preventive
measures [15]. During practice with repetitive movements, it is imperative to avoid exerting force, exposing oneself
to vibration or adopting inappropriate postures in order to considerably reduce the appearance of damage to the
hands by the typical risk factors of CTS and to avoid their appearance [47]. The interdisciplinary work that links
therapists for their active intervention in the design of a job more adapted to the man and less rigid that facilitates the
conditions of the workers, between these options is the configuration of the keyboard for a computer position, that
also maintain a neutral wrist position to prevent work-related skeletal muscle disorders such as wrist tenosynovitis
and carpal tunnel syndrome [48].
Studies such as the one advanced by Falkiner and Myers state that people are responsible for their health, so they
must learn to lead a healthy lifestyle by preventing risks related to carpal tunnel syndrome, such as obesity, diabetes
smoking, consumption of alcohol, and even those intrinsic at work [49,50].
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In the workplace, carpal tunnel syndrome can be caused and aggravated by occupation and work, and most of the
employed patients with carpal tunnel syndrome relate work to injury [25].
In carpal tunnel syndrome, pain and sensitivity, as well as functionality, nerve involvement, and overall condition of
the patient must be assessed. For this, maneuvers of provocation of the symptomatology, self-reports,
questionnaires, and electrophysiological studies are used. It is also required to know the adverse ergonomic
exposures both inside and outside the work [42].
References
1. O'connor, D.; Marshall, S.; Massy-Westropp, N. Non-surgical treatment (other than steroid injection) for
carpal tunnel syndrome (review). The Cochrane library. Retrieved on June 06, 2010 from http: //
onlinelibrary. wiley.com/o/cochrane/clsysrev/articles/CD003219/pdf_fs.html. (2009).
2. Levine, D .; Simmons, B .; Joris, M .; Daltroy, L .; Hohl, G .; Fossel, A .; Katz, J. A self-administered
questionnaire for the assessment of severity of symptoms and functional status in carpal tunnel syndrome.
Journal of Bone and Joint Surgery. 1993; 75: 1585-1592.
3. Hagberg, M.; Morgenstern, H .; Kelsh, M. Impact of occupations and jobs on the prevalence of carpal
tunnel syndrome. Scandinavian Journal of work, Environment & health. 1992; 18 (6): 337-345.
4. Fisher, B.; Gorsche, R. & Leake, P. Diagnosis, Causation and treatment of Carpal Tunnel Syndrome: An
evidence-based Assessment. A Background Paper prepared for Medical Services Workers' Compensation
Board
Alberta.
Retrieved
on
June
6,
2009
from
http://www.wcb.ab.ca/pdfs/providers/CTS_Bkg_Paper.pdf. 2004.
5. Mikheev M. New epidemics: the challenge for international health work. Helsinki: Finnish Institute of
Occupational Health; 1994.
6. International Labor Organization. ILO website.
7. Maki K, Vathera J, Elovainio M. Sickness absence among female employees with migraine and coexisting
conditions. Cephalalgia.2008; 28 (11): 1136-1148.
8. Fahs M, Markowitz S, Fischer E. Health costs of occupational disease in New York state. American
Journal of Industrial Medicine. 1989; 16 (4): 437-449.
9. Ministry of Social Protection - Colciencias. Republic of Colombia. Methodological guide for the
elaboration of guides of integral attention in the General System of Social Security in Colombian Health.
First ed. Torres JB, editor. Bogotá: Buenos & Creativos SAS; 2010
10. Ministry of Social Protection. Guide to Evidence-Based Comprehensive Care for Musculoskeletal
Disorders (DME) Related to Repetitive Movements of Upper Limbs (Carpal Tunnel Syndrome,
Epicondylitis and De Quervain's Disease (GATI-DME).
11. Vernaza P. P. Sierra T. Carlos H. Musculoskeletal pain and its association with ergonomic risk factors in
administrative workers. Rev. Public health [serial on the Internet]. 2005 Nov [cited 2013 Nov 24]; 7 (3):
317-326.
12. NIOSH. Musculoskeletal disorders and workplace factors. A Critical Review of Epidemiologic Evidence
for Work-Related Musculoskeletal Disorders of the Neck, Upper Extremity, and Low Back. National
Institute for Occupational Safety and Health. July 1997.
13. Gadea R. What is participatory ergonomics? IS TAS [online]. Apr. 2008; (40). Available at:
http://www.istas.net/pe/articulo.asp?num=40&pag=10&titulo
=
-Que-es-la-ergonomia-participativa[Accessed January 2009].
14. St-Vincent M, Chicoine D, Simoneau S. 1998. Les groups ERGO: an outil pour prevent les LATR. Québec:
Institut de Recherche en Santé et Sécurité du Travai; 1998.
15. Trade Union Institute for Labor, Environment and Health (Mexico). Butchers decide what to wear. ISTAS
[online]. Apr. 2008; (40).
16. Chilean Security Association. Statistical Yearbook. Santiago: ACHS. 2010

The Pharmaceutical and Chemical Journal
126

Marrugo EAB et al

The Pharmaceutical and Chemical Journal, 2017, 4(5):121-128

17. Kasdan ML, Lewis K. Management of carpal tunnel syndrome in the working population.Hand Clin 2002;
18: 325-30.
18. Simoneau GG, Marklin RW, Berman JE. Effect of computer keyboard slope on wrist position and forearm
electromyography of typist without musculoskeletal disorders. Phys Ther 2003; 83:816-30.
19. Tanaka S, Petersen M, Cameron L. Prevalence and risk factors of tendinitis and related disorders of the
distal upper extremity among U.S. workers: comparison to carpal tunnel syndrome. Am J Ind Med 2001;
39:328-35.
20. Andersen JH, Thomsen JF, Overgaard E, Lassen CF, Brandt LPA, Vilstrup I, Kryger AI, Mikkelsen S.
Computer use and túnel síndrome. A 1-year follow-up study. JAMA 2003; 289:2963-9.
21. Blekkelund SI, Pierre JC, Tobergsen T, Ingebrigtsen T. Impact of occupational variables in carpal tunnel
syndrome. Acta Neurol Scand 2001; 103:193-7.
22. Abbas MF, Faris RH, Harber PI, Mishriki AM, El Shahaly HA, Waheeb YH, Kraus JF. Worksite and
personal factors associated with carpal tunnel syndrome in an Egyptian electronics assembly factory. Int J
Occup Environ Health 2001; 7:31-6.
23. Davis L, Wellman H, Punnet L. Surveillance of work-related carpal tunnel syndrome in Massachusetts,
1992-1997: a report from the Massachusetts Sentinel Event Notification System for Occupational Risks
(SENSOR). Am J Ind Med 2001; 39:58-71.
24. Rosecrance JC, Thomas M, Antón DC, Merlino LA. Carpal tunnel syndrome among apprentice
construction workers. Am J Ind Med 2002; 42:107-16.
25. Franzblau A, Werner RA, Johnston E, Torrey S. Evaluation of current perception threshold testing as a
screening procedure for carpal túnel síndrome among industrial workers. JOM 1994; 36:1015-21.
26. Kutluhan S, Akhan G, Demirci S, Duru S, Koyuncuoglu HR, Ozturk M, Cirak B. Carpal tunnel syndrome
in carpet workers. Int Arch Occup Environ Health 2001; 74:454-7.
27. Yagev Y, Carel RS, Yagev R. Assessment of work-related risks factors for carpal tunnel syndrome. Isr
Med Assoc J 2001; 3:569-71.
28. Mani L, Geer F. Work-related upper extremity musculoskeletal disorders. Prim Care 2000; 27:845-64.
29. Thomsen JF, Hansson GA, Mikkelsen S, Lauritzen M. Carpal tunnel syndrome in repetitive work: a followup study. Am J Ind Med 2002; 42:344-53.
30. Dahlin LB, Lundborg G. Vibration-induced hand problems: role of the peripheral nerves in the
pathophysiology. Int Arch Occup Environ Health 2001; 74:454-7.
31. Antón D, Rosecrance J, Merlino L, Cook C. Prevalence of musculoskeletal symptoms and carpal tunnel
syndrome among dental hygienists. AM J Ind Med 2002; 42:248-57.
32. Ranney D. Work-related chronic injuries of the forearm and hand: their specific diagnosis and
management. Ergonomics 1993; 36:871-80.
33. Keyserling WM, Stetson DS, Silverstein BA, Brouwer ML. A checklist for evaluating ergonomic risk
factors associated with upper extremity cumulative trauma disorders. Ergonomics 1993; 36:807-31.
34. Wong E, Lee G, Zucherman J, Mason DT. Successful management of female office workers with
“repetitive stress injury” or “carpal tunnel syndrome” by a new treatment modality–application of low level
laser. International Journal Clinical & Pharmacological, Therapy 1995; 33:208-11.
35. Leigh J, Macaskill P, Kuosma E. Global burden of disease and injury due to occupational factors.
Epidemiology. 1999; 10 (5): 626-630.
36. Leigh JP, Schanall P. Cost of occupational circulatory diseases. Occupational Medicine. 2000; 15 (1): 258267.
37. Vermeulen S, Anema JR, Schellart AJ. Cost-effectiveness of a participatory return-to-work intervention for
temporary agency workersand unemployed workers sick-listed due tomusculoskeletal disorders: design of a
randomised controlled trial. BMC musculoskeletal disorders. 2010; 11 (1): 60.
38. Abásolo L, Blanco M, Bachiller J. A Health system program to reduce work disability related to
musculoskeletal disorders. Ann Intern Med. 2005; 143: 404-414.

The Pharmaceutical and Chemical Journal
127

Marrugo EAB et al

The Pharmaceutical and Chemical Journal, 2017, 4(5):121-128

39. Leigh JP. Economic burden of occupational injury and illness in the United States. Milbank Quarterly.
2011; 89 (4): 728-72.
40. Schulte PA. Characterizing the burden of occupational injury and disease. Journal of Occupational and
Environmental Medicine. 2005; 47 (6): 607-622.
41. Katz JN, Stirrat CR. A self-administered hand diagram for the diagnosis of carpal tunnel syndrome. J Hand
Surg 1990; 15:360-3.
42. Gómez A. Evaluación del dolor. Fisioterapia y calidad de vida 2001; 4:8-16.
43. Caillet R. Dolor de la muñeca y mano. En: Síndromes dolorosos. Incapacidad y dolor de tejidos blandos.
México: El Manual Moderno 1990; p. 225-45.
44. Hoppenfeld S. Exploración física de la muñeca y mano. En: Exploración física de la columna vertebral y
las extremidades. México: El Manual Moderno, 1979; 102-80.
45. Davis PT, Hulbert JR, Kassak KM, Meyer JJ. Comparative efficacy of conservative medical and
chiropractic treatments for carpal tunnel syndrome: a randomoized clinical trail. J Manipulative Physiol
Ther 1998; 21:317-26.
46. Mani L, Geer F. Work-related upper extremity musculoskeletal disorders. Prim Care 2000; 27:845-64.
47. Beben JM. Carpal tunnel syndrome. It’s not just with keyboards. Occup Health Saf 2001; 70:65-70.
48. Marklin RW, Simoneau GC. Effect of setup configurations of split computer keyboards on wrist angle.
Phys Ther 2001; 81: 1038-48.
49. Falkiner S, Myers S. When exactly can carpal tunnel syndrome be considered work-related? ANZ J Sur
2002; 72:204-9.
50. Gómez A. Factores posturales laborales de riesgo para la salud. Fisioterapia 2002; 24 (Monográfico 1):2332.

The Pharmaceutical and Chemical Journal
128

