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Workdays Lost Due to Occupational Injuries
Among Young Workers in Brazil

Vilma S. Santana, MD, PhD,1� Andrés Villaveces, MD, PhD,2 Shrikant I. Bangdiwala, PhD,3

Carol W. Runyan, PhD,4 and Paulo Rogério Albuquerque-Oliveira, PhD
5

Background The severity of non-fatal work-related injuries has seldom been exam-
ined among young workers. We estimated the extent and distribution of workdays lost
due to non-fatal work injuries using compensation data.
Methods Data are from the Brazilian Institute of Social Insurance, for 2006. The
study population is comprised of all insured workers of age 16–24. Descriptive statis-
tics reflect workdays lost due to health-related disability, according to sex, age group,
wage, and trade.
Results Out of 4.8 million insured workers ages 16–24 years, we estimated 1,282,940
workdays lost. We observed a larger number of median workdays lost among males
age 20–24 in retail and service trades (83 days) and among 16–19-year-old females in
the agriculture/fish/forestry/cattle (142 days).
Conclusions Young workers experience a heavy burden of work-related injuries. Dis-
ability workdays may compromise school attendance and performance. Other potential
impacts affect productivity and social insurance costs. Am. J. Ind. Med. 55:917–925,
2012. � 2012 Wiley Periodicals, Inc.
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INTRODUCTION

According to the International Labor Organization,

the proportion of youth employed has been declining glob-

ally, but the absolute number increased by 34 million

between 1998 and 2008. This corresponds to over 600

million young workers, of which 220 million were 15–

19 years old and 394 million were in the age group 20–

24 years in 2008 [ILO, 2010]. Several studies [Salminen,

2004; Lewko et al., 2010; Walters et al., 2010] reported an

increased risk for non-fatal occupational injuries among

young workers (16–24 years of age) when compared to

other age groups. However, the severity of injuries, which

may play a role in lost productivity, health costs, school

attendance and performance, has received little attention.

The severity of occupational injuries frequently is ana-

lyzed using the number of workdays lost. In the United

States, data from the Survey of Occupational Injuries and

Illnesses show that injured workers under age 18 had a

median of 4 days away from work due to disability,

between 1992 and 1997. Occupational injuries requiring
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over 20 days away from work occurred more often among

males than females (9.8% vs. 9.0%) [US Department of

Labor, 2000]. In 2001, also in the US, the National Insti-

tute of Occupational Safety and Health reported that work

injuries among adolescents 14–15 years of age, requiring

at least 21 days away from work, represented 2.2% of

recorded cases, while among those 16–19 years old, the

proportion was 16.1% [Runyan et al., 2006]. This supports

the observation that worker injury severity is high in

these both age groups. Studies focusing on specific trades

like logging [Mujuru et al., 2006] or mining industries

[Laflamme et al., 1996; Margolis, 2010], regardless of

circumstances of occurrence (contact, handling, falls, or

overexertion) [Margolis, 2010] revealed similar results.

Distinctively, a Turkish study using data from cases

treated in emergency departments found that adolescents

15–24 years of age had a higher median number of work-

days lost than did those of older ages [Serinken et al.,

2008]. However, using follow-up data of injured cases

from emergency services in Brazil, Santana et al. [2009]

did not find age differences in severity as measured by

workdays lost.

In West Virginia in the US, Ehrlich et al. [2004] ob-

served that among persons with compensated work inju-

ries, the proportion of patients under 19 years requiring

surgery was lower (2%) relative to adults (5.7%). Males

more frequently required surgery than females (2.3% vs.

1.08%). McCall et al. [2007] using Oregon Workers’

Compensation data from 1990 to 1997 reported that in-

demnity days were slightly higher among women com-

pared to men (22.7 vs. 22.1), and lower (15.9 days) for

16 year olds compared to 19 year olds (24.4 days). They

also reported that construction (33.2 days), agriculture

(32 days), and logging (30.8 days) were the trades with

longer average disability workdays for compensated occu-

pational injuries among adolescents, while cases from

food/drinking establishments experienced the shortest dis-

ability times (16.4 days). Using similar data from Rhode

Island, Horwitz and McCall [2005] estimated 13 workdays

lost per claim among adolescents age 15–19 and 15.8 lost

workdays for adolescents of age 15 compared to 19 year

olds (13.8 days). Compensated work-related injuries from

logging and mill industries (54.5 days), trucking, ware-

housing and storage (34.5 days), personnel supply services

(27.3 days), and construction (25.7 days) respectively, had

the largest durations of work disability among adolescents.

In Brazil, one third of the labor force is insured by

the National Institute of Social Insurance that entitles

workers to compensation of health-related disabilities with

special benefits for work-related injuries and illnesses.

However, in 2006, among workers 16–24 years old only

13.4% were insured. Entitlement for compensation bene-

fits requires at least 15 disability workdays [Santana et al.,

2011], a longer requirement time than in other countries

[McCall et al., 2007]. No previous estimates of duration

of compensation benefits for work-related injuries among

adolescents were found for Brazil. Data on severity, the

potential impact on productivity and costs of work-related

injury among young workers, can support the establish-

ment of work injury prevention as a priority in occupa-

tional health policies in the country. While jobs covered

by the social insurance (i.e., the compensation system)

were expected to be safe because they are registered in the

Labor and Employment Ministry and subjected to labor

inspections, insured young workers 16–24 years of age

have a high cumulative incidence rate of work-related in-

juries of 2.9/1,000 workers [Santana et al., 2011]. In this

study, we examine the severity of compensated work-relat-

ed injuries among young insured workers, and describe

the age, sex, salaries, and trade distributions with respect

to workdays lost.

METHODS

We used 2006 records of the Brazilian Ministry of

Social Insurance, through the National Institute of Social

Insurance, (INSS) which maintains the Information Sys-

tem of Compensation Benefits (SUB), examining data for

workers aged 16–24 years. The study protocol was ap-

proved by the Internal Review Board of the Institute of

Collective Health, Federal University of Bahia, which is

certified by the Brazilian National Health Commission of

Ethics in Research. Funding for occupation-related health

benefits comes from the Work Injuries Insurance (Seguro

Acidentes de Trabalho, SAT), which is mandatory for pri-

vate firms. Self-employed, domestic workers, public offi-

cers, and the military are not covered. Each SAT insured

worker is entitled to general or work-related compensation

benefits or special indemnities when the number of dis-

ability workdays is 15 or more days. Employers are re-

sponsible for maintaining the workers’ salaries for shorter

disability times when worker become unable to work. Ev-

ery injured worker is examined by occupational physicians

who evaluate the diagnosis, assess if it is work-related,

determine its severity and how many days away from

work are to be expected. For injuries, further clinical com-

plications, or recurrences of the same event, result in an

extension of the compensated time under the same regis-

tration number. We considered in this analysis only work-

related benefits related to temporary disability caused by

injuries. In our analysis, we excluded repeated injuries and

used only the most recent one, independent of its severity,

and only when benefits were actually paid to the worker.

Definition of Variables

We define as occupational injuries all cases classified

by the International Classification of Diseases and
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Injuries (ICD-10) under Chapter XIX, codes S00–S99 and

T00–T98, certified by INSS occupational physicians as re-

lated to an occupational cause (i.e., factors from the work-

place, when performing job-related activities out of the

workplace, or when commuting). ICD codes for external

causes of injuries were not available in this database. We

estimated the total number of workdays lost using records

from the time of initiation of compensation (i.e., when the

worker effectively started to receive the benefit), to the

corresponding closure of the case. We added 15 days to

each individual number of workdays lost to obtain the to-

tal workdays lost. Because of its non-normal distribution

we studied the median number of workdays lost per bene-

fit, and when applicable, created a dichotomous variable

with cutoff at the 90th percentile of the total distribution.

We did not use statistical inference tests because

the data consisted of the total population of work-related

compensations. For this descriptive analysis, we stratified

subjects by age and sex. Compensation benefits reflect

monthly salaries of each worker up to the maximum value

of US$1,800.00. These were categorized into quartiles for

descriptive purposes, as follows (in US dollars): 1st quar-

tile: <$163.00, 2nd: $164.00–$203.00; 3rd: $204.00–

$257.00; 4th: $257.00 or more. To classify trades, we used

the Brazilian National Classification of Trades (CNAE),

matched to the International Standard Industrial Classifica-

tion of All Economic Activities, ISIC, version 4.0, from

the United Nations, and aggregated the original four-digit

codes into six trade groups that concentrate adolescents:

(a) agriculture/fishing/forestry/cattle; (b) extraction indus-

tries, including mining, quarrying; (c) all manufacturing

industries, and its more common subgroups, that is, food/

beverage, textile, logging, metallurgic, and others); (d)

construction; (e) retail; and (f) services, and its common

subgroups of food/lodging, transport/warehouse/communi-

cations, and other services. These data are collected for

administrative purposes, and the database is anonymous

with respect to individuals and firms.

RESULTS

In 2006, there were 4.8 million insured workers in

Brazil, and 14,499 compensations for temporary occupa-

tional injuries among people ages 16–24. This corresponds

to a total of 1,283,519 workdays lost, including workdays

lost before eligibility for indemnity to be paid (Table I).

Total workdays lost varied from 30 to 591 among work-

related injury compensated claims closed in 2006.

Sex and Age

Males experienced 86.9% of all workdays lost (n ¼
1,115,951) and women 13.1% (n ¼ 167,491). Similar male

to female proportion ratios were estimated in each of the

two age groups studied, with males exceeding the female

proportions more than sixfold. Overall, the median number

of compensated workdays lost due to work injuries was 74,

with males consistently experiencing slightly greater work

loss than females in each of the two age groups (Table I).

For both males and females, the median workdays lost was

slightly greater in the older group (20–24).

Salaries

In addition to sex and age differences, we observed

socioeconomic disparities in the number, median, and

90th percentile of workdays due to occupational injuries

among young workers (Table II). Among males 16–

19 years old, the proportion of lost workdays due do com-

pensated occupational injuries was 36.0% in the lowest

salary quartile compared to only 13% in the highest salary

quartile. In contrast, the median lost workdays observed in

the 1st salary quartile (68 days) rose to 75 days within the

4th quartile in this same age–sex group; however, the 90th

percentile ranged only from 149 to 151 days across the

salary groups. In the group of males 20–24 years old, this

trend changed. The proportion of workdays lost in the

higher salary group (30%) was greater than in the 1st

quartile of salaries (22.0%), while the 90th percentile of

workdays lost ranged from 158 to 170 days accordingly,

between the bottom and top wage groups.

Trends were different for 16–19-year-old females. Al-

though the proportion of workdays lost by occupational

injuries was higher in the lowest salary group (41.9%)

when compared to those workers in the upper salary range

(8.5%), there was no clear pattern for the median number

of workdays lost, and the 90th percentile fell from

154 days (lowest salary group) to 120 days among those

in the highest wage group. For the group of females aged

20–24 years, the relation between salary and occupational

injury disability time showed no clear patterns except for

slightly higher median workdays lost among persons with

lower salaries.

Trade Groups

We also found major differences in the distribution of

workdays lost by trade groups (Table III). For males, the

numbers of disability workdays were higher in the

‘‘manufacturing industries’’ group, 42.0% (82,563 days)

within the 16–19 age group compared to 40.5% (372,216

days) for those age 20–24 years. Among females in both

age groups, workdays lost were most common in retail,

followed by the manufacturing industries, and services

categories. Table III also shows differences in the median

duration of workdays lost across industry groups within

sex and age categories. Among males age 16–19 years of

age, the longest median disability time for compensated
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TABLE II. Distribution ofWorkdays Lost by Injury (15 orMore Days), According to Sex, Age Group, and Salary Quartiles,Brazil, 2006

Age groups/sex
No. of

compensatedclaims

Workdays lost for severe occupational injuries

Cumulativeworkdays
lost forall claims %

Medianworkdays
lost per claim

90thpercentile ofworkdays
lost per claim

Males
16^19years
Salaryquartile
1st 851 70,679 36.0 68 149
2nd 634 54,416 27.6 71 152
3rd 510 45,937 23.4 74 169
4th 295 25,522 13.0 75 151

20^24years
Salaryquartile
1st 2,262 201,995 22.0 75 158
2nd 2,367 207,387 22.5 73 157
3rd 2,613 234,663 25.5 75 162
4th 2,976 275,352 30.0 77 170

Females
16^19years
Salaryquartile
1st 142 12,641 41.9 69 154
2nd 118 8,281 27.6 60 122
3rd 74 6,612 22.0 73 178
4th 34 2,564 8.5 62 120

20^24years
Salaryquartile
1st 413 34,026 24.7 69 142
2nd 458 39,045 28.4 72 142
3rd 428 35,832 26.1 73 147
4th 324 28,567 20.8 74 158

TABLE I. Number of Compensated Occupational Injuries (15 orMore Days),Workdays Lost andMedian Days by Benefit, According to Sex andAge
Groups,Brazil, 2006

Age groups/sex
No. of

compensatedclaims

Workdays lost for severe occupational injuries

Cumulativeworkdays
lost forall claims %

Medianworkdays
lost per claim

90thpercentile ofworkdays
lost per claim

16^19years 2,658 226,652 100.0 70 153
Males 2,290 196,554 86.7 71 153
Females 368 30,098 13.3 66 150

20^24years 11,841 1,056,867 100.0 75 160
Male 10,218 919,397 87.0 75 164
Females 1,623 137,470 13.0 72 149

16^24years (all) 14,499 1,283,519 100.0 74 159
Males 12,508 1,115,951 86.9 74 161
Females 1,991 167,568 13.1 70 149
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occupational injuries occurred in the transport/communi-

cation (87 days), construction (79 days), food/lodging and

all retail (78 days each) groups, respectively. In contrast,

within the 20–24-years-old male group, the highest medi-

an lost workdays occurred among those in food/lodging

and other services, each with a median of 83 days lost.

Among the females, the range of lost workdays was from

52–142 days in the 16–19-year-old group and 50–90 in

the 20–24-year-old group. However, a small number of

16–19-year-old women had a large number of days lost;

three cases in the agriculture/fishing/forestry/cattle trade;

two in the transport/warehouse/communication group, and

three from the extraction. Among 20–24-year-old women,

the higher median workdays lost occurred in construction

(median of 90 days), followed by ‘‘other manufacturing’’

industries and retail trades, each with a median of 77 days

of work loss.

Tables IV and V show the proportions and median

lost workdays by the three most common types of occupa-

tional injuries for males and females; fractures of the low-

er limbs, fractures of the upper limbs; and amputations.

Worth mentioning is the large number (n ¼ 1,027) of oc-

cupational amputations experienced by young workers in

only 1 year: 213 among 16–19-year-old males, and 728 in

the 20–24-year-old males (Table IV), while females

(Table V) experienced 86 amputations, 21 in the younger

(age 16–19) and 65 in the older (age 20–24) group.

Among males, amputations were the most common type

of compensated work injury in the logging industry in

both age groups with 25 cases (25.8% of all injuries in

TABLE III. Workdays Lost FromCompensated Occupational Injuries (15 orMore Disability Days) by Sex, Age Groups and Trade,Brazil, 2006

Variables

Males Females

No. of
Injuries

Cumulativeworkdays
lost forall claims %

Medianworkdays
lost per claim

No.of
Injuries

Cumulativeworkdays
lost forall claims %

Medianworkdays
lost per claim

16^19yearsofage 2,290 196,554 100.0 71 367 30,098 100.0 66
Agric/fishing/forestry/cattle 82 6,334 3.2 60 3 416 1.4 142
Extraction industries 16 1,116 0.6 67 3 244 0.8 92
Manufacturing industries 1,022 82,563 42.0 65 124 9,455 31.4 61
Food/beverages 259 19,547 9.9 62 43 3,938 13.1 68
Textile/clothing/shoes 168 13,444 6.8 61 41 2,781 9.2 57
Logging 97 8,480 4.3 67 7 519 1.7 81
Metalmechanic 92 7,351 3.7 71 2 171 0.6 86
Other industries 406 33,741 17.2 68 31 2,046 6.8 59

Construction 97 8,706 4.4 79 8 510 1.7 52
Retail 667 60,983 31.0 78 133 11,412 37.9 72
Services 406 36,852 18.7 77 97 8,061 26.8 69
Food/lodging 61 5,537 2.8 78 28 2,160 7.2 66
Transport/communication 57 5,643 2.9 87 2 257 0.9 129
Otherservices 288 25,672 13.1 76 67 5,644 18.8 70

20^24yearsofage 10,211 919,397 100.0 75 1,623 137,470 100.0 72
Agric/fishing/forestry/cattle 331 26,430 2.9 67 21 1,333 1.0 50
Extraction industries 129 10,807 1.2 75 13 979 0.7 61
Manufacturing industries 4,429 372,216 40.5 68 439 34,865 25.4 67
Food/beverages 1,073 83,789 9.1 64 146 10,730 7.8 62
Textile/clothing/shoes 546 46,151 5.0 71 103 7,925 5.8 63
Logging industry 354 32,497 3.5 76 28 2,142 1.6 62
Metal industry 514 44,868 4.9 70 23 1,902 1.4 67
Other industries 1,942 164,911 17.9 68 139 12,166 8.8 77

Construction 645 60,411 6.6 79 20 1,815 1.3 90
Retail 2,582 247,001 26.9 83 509 45,303 33.0 77
Services 2,102 202,532 22.0 83 621 53,175 38.7 74
Food/lodging 242 23,781 2.6 84 121 10,589 7.7 75
Transport/communication 463 44,631 4.9 80 38 3,594 2.6 76
Otherservices 1,397 134,120 14.6 84 462 38,992 28.4 74
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this industry) in the younger group and 75 (21.2%) in the

older group. Though females experienced far fewer cases,

the patterns were similar to males by age groups and with

the majority of cases occurring in agriculture and logging.

DISCUSSION

Our findings reveal that severe non-fatal occupational

injuries reflect a large disability burden for young workers

in Brazil, especially males. For both sexes, the younger

group (ages 16–19) appears to have more socioeconomic

disparities in the number and proportion of workdays lost

from occupational injuries, relative to salary, than the

older group (age 20–24). However, only small differences

by salary group were observed for the median and the

90th percentile of disability work time lost. Manufacturing

industries, retail, and services together comprised the ma-

jority of compensated work injuries for young workers un-

der age 25 of both sexes though few events were reported

among females of ages 16–19 years in the agriculture/fish-

ing/forestry/cattle and transport/warehouse/communica-

tions groups. However, these groups had the highest

median compensated disability time for work-related inju-

ries. Fractures of lower limbs, upper limbs and amputa-

tions were the three most common lesions among

compensated injuries in all age–sex groups considered. Of

note is the high median workdays lost for fracture of low-

er limbs in the service trade for males in both age groups,

TABLE IV. Distribution of Compensated Occupational Injuries byMajorType of Injuries, Proportions, andMedianWorkdays Lost AmongMales,Brazil,
2006

Variables

Fractures of lower limbs Fractures ofupper limbs Amputations Other

N (%)
Medianworkdays
lost per claim N (%)

Medianworkdays
lost per claim N(%)

Medianworkdays
lost per claim N (%)

Medianworkdays
lost per claim

16^19yearsofage 447 (100.0) 98 701 (100.0) 68 213 82 929 (100.0) 62
Agric/fish/forest/cattle 13 (15.9) 89 25 (30.5) 60 9 (11.0) 91 35 (42.6) 60
Extraction industry � � 8(50.0) 68 � � 8(50.0) 65
Manufacturing industries 135(13.2) 85 294(28.8) 64 129(12.6) 73 464 (45.4) 60
Food/beverages 30(11.6) 90 69 (26.6) 60 23 (8.9) 62 137 (52.9) 60
Textile/clothing/shoes 23 (13.7) 162 48 (28.6) 61 18 (10.7) 76 79 (47.0) 56
Logging 6 (6.2) 69 18 (18.6) 77 25 (25.8) 64 48 (49.5) 62
Metalmechanic 12 (13.0) 72 32 (34.8) 59 15 (16.3) 74 33 (35.9) 77
Other industries 64 (15.8) 81 127 (31.3) 75 48 (11.8) 77 167 (41.1) 60

Construction 25 (25.8) 85 31 (32.0) 74 5 (5.2) 98 36 (37.1) 68
Retail 180(27.0) 104 214 (32.1) 74 47 (7.1) 90 226 (33.9) 65
Services 94 (23.2) 105 129 (31.8) 67 23(5.7) 92 160 (39.4) 68
Food/lodging 12 (19.7) 107 18 (29.5) 62 4 (6.6) 74 27 (44.3) 81
Transport/communication 19 (33.3) 111 18 (31.6) 88 2 (3.5) 305 18 (31.6) 58
Other services 63(21.9) 104 93 (32.3) 67 17 (5.9) 92 115 (39.9) 70

20^24yearsofage 2,155 (100.0 97 3,087 (100.0) 71 728(100.0) 83 4,248 (100.0 65
Agric/fish/forest/cattle 65(19.6) 91 85 (25.7) 74 21 (6.3) 87 160 (48.3) 60
Extraction industry 29(22.5) 77 27 (20.9) 78 9 (7.0) 106 64 (49.6) 62
Manufacturing industries 689 (15.6) 91 1,335 (30.2) 66 456(10.3) 78 1,946 (44.0) 62
Food/beverages 158(14.7) 88 278 (25.9) 62 87 (8.1) 77 550 (51.3) 61
Textile/clothing/shoes 85(15.6) 92 170 (31.1) 64 54 (9.9) 81 237 (43.4) 63
Logging 47 (13.3) 91 101 (28.5) 77 75 (21.2) 82 131 (37.0) 63
Metalmechanic 69(13.4) 95 176 (34.3) 67 65(12.7) 83 203 (39.6) 61
Other industries 330 (17.0) 89 611 (31.5) 67 175 (9.0) 76 826 (42.6) 62

Construction 146 (22.6) 96 196 (30.4) 72 35 (5.4) 92 268 (41.6) 71
Retail 702 (27.2) 106 819 (31.7) 77 124 (4.8) 90 937 (36.3) 68
Services 524 (24.9) 110 624(29.7) 75 83(4.0) 100 871 (41.4) 74
Food/lodging 74 (30.6) 109 62 (25.6) 71 6 (2.5) 76 100 (41.3) 67
Transport/communication 141 (30.5) 113 132 (28.5) 75 12 (2.6) 120 178 (38.4) 66
Other services 309 (22.1) 108 430 (30.8) 75 65(4.7) 99 593 (42.4) 76

922 Santana et al.



and males’ elevated number of amputations (n ¼ 941),

with a high proportion in the logging industry. Among

females, the patterns were less clear.

The examination of the burden of work-related inju-

ries among young workers contributes to understanding

the potential impact on productivity and on education,

particularly among the group of workers between ages 16

and 19 who are expected to be in high school through age

18. In this group, there were over 200,000 workdays lost,

which probably also represents missed school attendance.

We estimated a total of more than 1.28 million workdays

lost in just 1 year, though this likely reflects only a frac-

tion of the problem because these data are limited to the

most severe cases and to formally hired workers.

The Labor and Employment Ministry in Brazil

only registers formal occupations, and safety and legal

standards are only enforced and measured in these set-

tings. Consequently, little data exist in regards to informal

settings and the magnitude of the problem is likely

bigger. Nevertheless, this study shows how important oc-

cupational injuries can be for both the economy and also

to education, regardless of the health care-related costs,

compensation and indemnities, and other direct and indi-

rect costs. Youth labor may also represent poor health

indicators at a national level. A study of 83 middle- and

low-income countries found that the proportion of youth

employment was positively correlated with worse health

indicators among youth [Roggero et al., 2007]. It is con-

ceivable that work-related disability can increase school

dropout rates. The male burden exceeds female estimates,

which is consistent with higher school dropout rates

among Brazilian males [Souza et al., 2011], who also had

TABLE V. Distribution of Compensation Claims byMajorType of Lesions, Proportions andMedianWorkdays Lost Among Females,Brazil, 2006

Variables

Fractures of lower limbs Fractures ofupper limbs Amputations Other

N (%)
Medianworkdays
lost per claim N(%)

Medianworkdays
lost per claim N(%)

Medianworkdays
lost per claim N (%)

Medianworkdays
lost per claim

16^19yearsofage 91 (100.0) 92 91 (100.0) 61 21 55 165(100.0 61
Agric/fish/forest/cattle � � � � 1(33.3) 204 2 (66.7) 106
Extraction industry 1 (33.3) 92 � � � � 2(66.7) 76
Manufacturing industries 19 (15.5) 91 42(34.2) 59 13 (10.6) 48 49 (39.8) 60
Food/beverages 5 (11.6) 177 15 (34.9) 59 2 (4.7) 113 21 (48.8) 77
Textile/clothing/shoes 9 (22.0) 69 11 (26.8) 50 6 (14.6) 48 15 (36.6) 57
Logging 1 (14.3) 138 3 (42.9) 63 2 (28.6) 61 1 (14.3) 81
Metalmechanic � � 1(50.0) 89 � � 1(50.0) 82
Other industries 4 (12.9) 52 12 (38.7) 61 3 (9.7) 55 12 (38.7) 50

Construction 5 (62.5) 50 1 (12.5) 64 1 (12.5) 30 1 (12.5) 54
Retail 42 (31.6) 106 26 (19.6) 83 6 (4.5) 83 59(44.4) 58
Services 24 (24.7) 81 22(22.7) 61 � � 51(52.6) 74
Food/lodging 2 (7.1) 77 5 (17.9) 61 � � 21(75.0) 66
Transport/communication 1 (50.0) 165 � � � � 1(50.0) 92
Otherservices 21 (31.3) 74 17 (25.4) 60 � � 29(43.3) 79

20^24yearsofage 398 (100.0) 85 354(100.0) 75 65 79 806 (100.0) 64
Agric/fish/forest/cattle 4 (19.1) 58 1 (4.8) 42 3 (14.3) 58 13 (61.9) 46
Extraction industry 1 (7.7) 202 4 (30.8) 70 1 (7.8) 68 7 (53.9) 59
Manufacturing industries 57 (13.0) 81 120 (27.3) 65 35(8.0) 78 227 (51.7) 63
Food/beverages 19 (13.0) 81 39(26.7) 62 9 (6.2) 68 79 (54.1) 60
Textile/clothing/shoes 15 (14.6) 100 23(22.3) 65 3 (2.9) 78 62(60.2) 60
Logging 3 (10.7) 45 9 (32.1) 69 7 (25.1) 73 9 (32.1) 61
Metalmechanic 3 (13.0) 90 5 (21.7) 51 4 (17.4) 70 11 (47.8) 61
Other industries 17 (12.2) 77 44 (31.7) 73 12 (8.6) 83 66(47.5) 78

Construction 8 (40.0) 94 6 (30.0) 90 � � 6(30.0 55
Retail 162 (31.8) 92 100(19.7) 80 12 (2.4) 113 235 (46.2) 64
Services 166(26.7) 75 123(19.8) 78 14 (2.2) 92 318 (51.2) 67
Food/lodging 23 (19.0) 77 21 (17.4) 66 5 (4.1) 106 72 (59.5) 73
Transport/communication 8 (21.1) 103 3 (7.9) 78 � � 27(71.1) 63
Otherservices 135 (29.2) 73 99 (21.4) 78 9 (2.0) 83 219 (47.4) 67

Workdays Lost Due to Occupational-Related Injuries 923



the largest burden of workdays lost by occupational inju-

ries. However, there are other factors such as hazardous

work exposures and poor access to schools or health ser-

vices that can modulate school attendance [Hesketh et al.,

2006].

Comparisons with other studies are difficult because

criteria for occupational injuries and illnesses compensa-

tion practices and recording differ across countries. In the

US, there are state variations that make national compari-

sons impossible [Walters et al., 2010]. The average work-

days lost reported in Rhode Island [Horwitz and McCall,

2005], is different from those in Oregon [McCall et al.,

2007]. In addition, some authors group musculoskeletal

disorders with injuries as they assume the former can be

related the latter. Our data show an overall median of 74

workdays lost per occupational injury benefit, much longer

than the 22.3 days [McCall et al., 2007] and 13.0 days per

claim [Horwitz and McCall, 2005] reported in the US

literature and also longer than the estimate reported by

Serinken et al. [2008] of only 10 days among adolescents

age 15–24 in Turkey seeking emergency care. However,

these cases are likely not as severe as those from our com-

pensation database. We could find no data about disability

work time by sex. However, overall, an increased trend on

the average duration of disability time reported by McCall

et al. [2007] is similar to our findings, though different

from the inverse found by Horwitz and McCall [2005].

We observed a positive relationship between wages

and disability work loss duration among males from 16 to

19 years of age; a pattern not clearly seen in older age

groups. This could be due to an effect of stronger pres-

sures to return to work promptly among the poor who are

disproportionately represented in the young age group

where threats of job loss are prevalent within a context of

high unemployment among youth [ILO, 2010]. Low wage

young workers also have less bargaining power to negoti-

ate with employers who may withhold their salaries, rather

than pay compensation benefits.

Regarding the distribution of workdays lost by trade,

our results differ from other studies that found the longest

to be in the logging/mill [Horwitz and McCall, 2005;

McCall et al., 2007], and construction trades [McCall

et al., 2007], However, our comparisons are limited be-

cause rather than using means, we used medians as they

are more appropriate given the skewed distribution of the

variable. Extended lost workdays have also been reported

in the trucking/warehousing/storage and in the services

industries, as exemplified by personnel supply services

[Horwitz and McCall, 2005]. Differences in work-related

injury severity may be a result of variations in young

workers labor protection laws or uneven enforcement

across trades and geographic regions and jurisdictions.

The occurrence of severe work-related injuries among

teenagers 16–19 years, such as amputations, is a

worrisome trend. Although we do not have data to confirm

the extension of functional disability among them, these

injuries could potentially have life-long emotional effects

[Eggert, 2010]. Though work injuries are known to cause

several financial, occupational, and family consequences

[Brown et al., 2007], the majority of studies examine only

adults. However, Koehoorn et al. [2008], using a large

community-based cohort and examining compensation

data from British Columbia, Canada, reported that adoles-

cent workers suffering work-related injuries were more

likely to have medical visits, particularly females, caused

by clinical signs, symptoms, and ill-defined health prob-

lems, as late as 9 years after the event.

A few female cases from the agriculture/fishing/

forestry/cattle and logging industries had very long work

absence times. This may be the result of poor access to

insurance benefits, and limited knowledge and awareness

about compensation benefit rights, helplessness facing the

long bureaucratic pathway required to file a compensation

claim, or the limited number of INSS agencies in regions

where these workers are placed [Fehlberg et al., 2001].

Furthermore, underreporting of work-relatedness of less

severe injuries may be more likely to occur in areas where

health services are scanty or of poor quality [Fehlberg

et al., 2001].

Finally, the use of a large administrative database

poses several challenges for epidemiological analyses, but

also presents many advantages. In Brazil, annual reports

based on compensation data are available in the INSS

website but no information on workdays lost is provided.

This large database requires complex data cleaning, han-

dling of missing or unusual data, and there were no ICD-

10th Rev Chapter XX codes, limiting the ability to point

to preventive interventions. Future qualitative or epidemio-

logical studies focusing on injured young workers and

addressing consequences of these events could help clarify

causes and potential pathways to establish prevention pro-

grams. Our data are useful for considering policy priorities

and other prevention efforts and for addressing the types

of behavioral norms that may affect adolescent engage-

ment in hazardous jobs. For instance, norms regarding

jobs in the agriculture/fishing/cattle/forestry for females

<19 years need to be urgently reviewed. In addition, jobs

in service trades, though usually considered safe, are not

necessarily safe. Consequently, the actual activities that

young populations are doing in these settings and their

work environments need to be better understood modified

accordingly.
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