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abstract 
Falls from heights (FFH) are a major cause of occupational fatalities in the construction industry. In de-
veloping countries, underreporting in social security records limits accurate knowledge of work-related 
mortality. This observational and descriptive study examined FFH deaths in Ecuador’s construction sector 
from 2013 to 2023 using data from the Statistical Registry of General Deaths. Cases were identified through 
ICD-10 codes (W11, W12, W13, W17, W19) with the place of occurrence classified as construction (.6). 
Descriptive and inferential analyses were conducted (Kruskal–Wallis test, p < 0.05), and working years of 
potential life lost (WYPLLs) were estimated. Fatal FFH incidents increased until 2017 (14.0%), decreased 
during 2020–2021, and rose again in 2022–2023. Most deaths occurred in Pichincha (48.2%), primarily 
from falls from scaffolding (W12, 65.5%). The mean age was 39.6 years (95% CI: 38.3–40.9). Significant 
differences in age by cause were observed (χ² = 9.74; p = 0.045), especially between W11 and W13 (p = 
0.040). A total of 8,221 WYPLLs were estimated, mostly from scaffolding and building falls. These findings 
highlight a substantial mortality burden and the urgent need to reinforce preventive strategies, strengthen 
compliance and inspection systems, and promote safety culture within Ecuador’s construction industry.

resumen 
Las caídas desde altura (CDA) son una de las principales causas de muertes laborales en la industria de 
la construcción. En los países en desarrollo, la subnotificación en los registros de seguridad social limita 
el conocimiento preciso de la mortalidad ocupacional. Este estudio observacional y descriptivo analizó 
las muertes por CDA en el sector de la construcción en Ecuador entre 2013 y 2023, utilizando datos del 
Registro Estadístico de Defunciones Generales. Los casos se identificaron mediante los códigos CIE-10 
(W11, W12, W13, W17, W19) con lugar de ocurrencia clasificado como construcción (.6). Se realizaron 
análisis descriptivos e inferenciales (prueba de Kruskal–Wallis, p < 0.05) y se estimaron los años laborales 
de vida potencial perdidos (AVPP). Las muertes por CDA aumentaron hasta 2017 (14.0%), disminuyeron 
en 2020–2021 y repuntaron en 2022–2023. La mayoría ocurrieron en Pichincha (48.2%), principalmente 
por caídas desde andamios (W12, 65.5%). La edad media fue de 39.6 años (IC95%: 38.3–40.9). Se observa-
ron diferencias significativas por causa (χ² = 9.74; p = 0.045), especialmente entre W11 y W13 (p = 0.040). 
Se estimaron 8,221 AVPP, en su mayoría por caídas desde andamios y edificios. Los resultados evidencian 
la alta carga de mortalidad y la necesidad de fortalecer las medidas preventivas, la supervisión y la cultura 
de seguridad en la construcción ecuatoriana.

1. introduction
Falls from height (FFH) are one of the most common 
causes of fatal traumatic injuries in the workplace world-
wide [1]–[3], especially in high-risk sectors such as the 
construction industry [4]–[9]. In this industry, workers 

perform complex tasks at height that require the use of 
various auxiliary lifting equipment or structures, such 
as scaffolding, platforms, or ladders [4],[10]–[12]. The 
risk of mortality increases directly with the height of the 
fall [13,14]. Therefore, it is essential to adopt effective 
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preventive measures to reduce the risk of FFH and prevent 
premature death among construction workers [15]–[19].

However, the availability of detailed information 
on occupational accidents in the construction industry 
remains limited in many low- and middle-income coun-
tries [20,21], making it difficult to gain a more accurate 
understanding of the problem for decision-making on 
occupational safety and health [22,23]. For example, in 
the Republic of Ecuador (hereinafter Ecuador), research 
on fatal injuries from work accidents remains scarce 
[24]. To our knowledge, only one study has identified the 
construction industry as the second most dangerous sec-
tor in the country [25]. The main limitation of existing 
analyses is that they do not take into account workers 
in informal employment, as they are based on accidents 
classified by the General Occupational Risk Insurance of 
the Ecuadorian Social Security Institute. In addition to 
potential underreporting [26], the available information 
lacks a breakdown by type of FFH. In this regard, current 
scientific evidence could generate a biased view among 
labor inspectors when verifying with greater emphasis the 
occupational risk control measures included in the recent 
safety regulations for construction sites [27].

Given these limitations, other studies have chosen to 
use general mortality administrative records as a comple-
mentary source of information to estimate work-related 
deaths [28]–[33]. Therefore, the use of death certificates 
for external causes is a valuable source of information 
that provides a more complete picture of the causes of 
premature mortality in the working population. In this 
context, the present study aimed to reduce the existing 
knowledge gap and describe the epidemiological profile 
of fatal traumatic injuries in the construction industry in 
Ecuador, using alternative sources of information to offi-
cial occupational accident records, in order to provide a 
more accurate and up-to-date understanding of the situa-
tion in the country.

2. methodology
This observational and descriptive study used publicly 
available databases from the Statistical Registry of General 
Deaths of Ecuador [34]. As it did not involve human sub-
jects, it was exempt from review by an Ethics Committee. 
The identification and selection of fatal occupational 
injuries (FFH) in the construction industry followed a 
methodology consistent with previous studies [15,35], in 
line with international recommendations [36], and were 
based on the following inclusion criteria:

(i)	 Diagnostic codes (ICD-10): fall on or from lad-
ders (W11), fall on or from scaffolding (W12), 
fall from, out of, or through a building or other 
construction (W13), other falls from one level to 
another (W17), and unspecified falls (W19).

(ii)	Location of the event: construction (.6) as a spe-
cific subcategory of the code.

(iii)	Age: ≥18 years.

The data were available only from 2013 onwards, cove-
ring a 10-year period (January 2013 to December 2023). 
The characterization of the profiles of deceased persons 
was limited by the variables available in the information 
source used. After a review of the records, a total of 336 
deaths were selected (men only).

In addition to absolute (n) and relative (%) distri-
butions, the statistical analysis focused on the age of 
deceased individuals (a continuous quantitative varia-
ble) and included measures of central tendency and 
dispersion. Given that the Shapiro-Wilk test indicated 
non-normality (W = 0.968; p < 0.001) [37], we used the 
nonparametric Kruskal–Wallis test [38] to identify pat-
terns and differences in age by diagnostic codes. The level 
of statistical significance was set at p < 0.05, and all analy-
ses were performed using Jamovi software [39].

As a complementary component of the study, working 
years of potential life lost (WYPLLs) due to these causes 
of death were estimated [40] to quantify their impact on 
premature mortality and provide an additional indicator 
of the occupational health burden associated with fatal 
occupational injuries. The age threshold was set at 64, 
following a previous study conducted in Ecuador [41]. It 
is important to note that the use of secondary data may 
involve certain limitations, such as possible errors in the 
coding of specific causes of death, which could lead to 
an underestimation of the actual number of work-related 
deaths in the construction sector.

3. results and discussion
Between 2013 and 2019, the number of fatal traumatic 
injuries due to FFH increased, peaking in 2017 (14.0%) 
and remaining high in 2019 (13.4%). A marked decline 
occurred in 2020–2021, followed by a subsequent increase 
in 2022–2023. Most cases were concentrated in Pichincha 
(48.2%), with falls from scaffolding (W12, 65.5%) being 
the main cause (see Table 1).

The mean age of fatal cases was 39.6 years (95% CI: 
38.3–40.9), with a median of 38 years. By cause (ICD-10), 
the highest mean age corresponded to falls from ladders 
(W11, 47.0 years), while the lowest was observed in falls 
from, out of, or through buildings or other constructions 
(W13, 35.1 years). The remaining categories (W12, W17, 
and W19) showed mean ages close to 40 years (see Table 2).

The results of the Kruskal–Wallis test showed statisti-
cally significant differences global in age according to the 
type of cause of death (χ² = 9.74; p = 0.045). Therefore, the 
Dwass-Steel-Critchlow-Fligner (DSCF) test was applied to 
compare age between different types of causes and deter-
mine which causes of death show significant differences 
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(p < 0.05) [42]. The DSCF post hoc test revealed a statis-
tically significant difference (p = 0.040) only between falls 
from ladders (W11) and falls from, off, or through buil-
dings or other structures (W13) (see Fig. 1).

Finally, a total of 8,221 WYPLLs of premature deaths 
attributable to FFH are estimated. Falls from scaffolding 
(W12) accounted for the highest social burden of morta-
lity, with 5,275 WYPLLs, representing 64.2% of the total. 
This was followed by falls from buildings (W13) with 1,357 
WYPLLs (16.5%). To a lesser extent, falls from unspecified 
levels (W19) accounted for 830 WYPLLs (10.1%), other falls 
from one level to another (W17) with 554 WYPLLs (6.7%), 
and falls from stairs (W11) with 205 WYPLLs (2.5%).

TABLE I.  
Annual, provincial, and cause (ICD-10) distribution of fatal 
traumatic injuries due to FFH.

n %
Years
2013 30 8.9 
2014 31 9.2 
2015 30 8.9 
2016 43 12.8 
2017 47 14.0 
2018 37 11.0 
2019 45 13.4 
2020 5 1.5 
2021 6 1.8 
2022 25 7.4 
2023 37 11.0 
Province
Pichincha 162 48.2 
Guayas 53 15.8 
Azuay 23 6.8 
El Oro 10 3.0 
Chimborazo 11 3.3 
Imbabura 9 2.7 
Loja 9 2.7 
Manabí 8 2.4 
Tungurahua 7 2.1 
Cotopaxi 6 1.8 
Santo Domingo de los Tsáchi-
las 6 1.8 

ICD-10
W11 12 3.6 
W12 220 65.5 
W13 47 14.0 
W17 23 6.8 
W19 34 10.1 

Note: ICD-10 = International Classification of Diseases 10th Revision. 
Provinces with ≤5 cases are not shown in the table.

TABLE II.  
Age distribution of fatal traumatic injuries due to FFH by 
ICD-10 code.

Mean
95% CI

SD Median Min. Max.
Lower Upper

ICD-10

W11 47.0 39.0 55.0 12.5 48.5 24 65
W12 40.1 38.5 41.8 12.4 39.0 18 69
W13 35.1 32.0 38.2 10.6 34.0 18 57
W17 40.0 34.0 46.0 13.8 37.0 20 65
W19 39.5 35.2 43.8 12.4 37.0 20 69
General 39.6 38.3 40.9 12.4 38.0 18 69

Note: ICD-10 = International Classification of Diseases 10th Revision. 
95% CI = 95% Confidence Interval. SD = Standard Deviation. Min. = 
Minimum. Max. = Maximum.

Fig. 1. 
Boxplot of age distribution by ICD-10 code among fatal trau-
matic injuries due to FFH.

Note: ICD-10 = International Classification of Diseases 10th Revision. 
The horizontal line within the box indicates the Median. The black dot 
marks the Mean.

TABLE III.  
Pairwise comparisons of age by ICD-10 category, using the 
DSCF test.

Comparison W p
W11 – W12 −2.61 0.347
W11 – W13 −3.97 0.040
W11 – W17 −2.14 0.554
W11 – W19 −2.39 0.440
W12 – W13 −3.35 0.125
W12 – W17 −0.23 1.000
W12 – W19 −0.32 0.999
W13 – W17 1.73 0.736
W13 – W19 2.06 0.592
W17 – W19 −0.07 1.000

DSCF = Dwass–Steel–Critchlow–Fligner. W = standardized difference 
between the average ranks of groups in the DSCF test.
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4. conclusions
This study confirms that FFH are a major cause of occupa-
tional mortality in the construction industry in Ecuador, 
which is consistent with findings in other countries 
[2,3,6,10]. The high proportion of cases associated with 
falls from scaffolding (65.5%) and their geographical con-
centration in provinces with intense construction activity, 
such as Pichincha and Guayas, suggest a direct relations-
hip between economic activity, exposure to risk, and the 
occurrence of fatal accidents [23, 26,43]. Specifically, 
the capital Quito (province of Pichincha) and the city of 
Guayaquil (province of Guayas) are where most high-rise 
building construction projects are taking place.

Although this study did not aim to explain the cau-
ses of deaths, it has been found that the main factors that 
increase the risk of FFH include poor planning, unsafe 
decisions, inadequate supervision, and failures in collec-
tive protection systems [6], [8]–[10]. In addition, the use 
of unsuitable auxiliary structures [1], lack of training, and 
the age and experience of workers [11,15,17] also play a 
role. Taken together, these findings indicate that FFH in 
construction is a persistent and underestimated problem 
in Ecuador, possibly associated with structural deficien-
cies and preventive management failures.

The use of alternative sources such as death certifica-
tes proved to be a valuable tool for supplementing official 
records and obtaining a more accurate picture of the actual 
occupational mortality burden in the construction indus-
try. The findings of this study are expected to provide solid 
evidence for the design and implementation of specific 
intervention programs and contribute to strengthening occu-
pational safety and health regulations in the country [27].
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