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Abstract

Original Article

Introduction

Trauma is one of the main causes of morbidity and mortality in 
developing countries. Most of the people that have trauma are 
young people and activities of daily living. Nearly 12% of the 
global burden associated with trauma.[1,2] In all over the world, 
sixth cause of death is unintentional injuries. In Iran, injuries 
are the second major cause of mortality and 28% of the total 
number of disability‑adjusted life years due to all disease and 
injuries were related to traumas.[3,4]

Recently, survivors of trauma have increased. Most of the people 
who have trauma are young and in activities of daily living.[5] 
Trauma has socioeconomic burdens directly and indirectly and 
has a strong effect on return to work (RTW) time.[6,7] One of 
the specific criteria for trauma evaluation is RTW, which can 

be explained by several factors such as personal, occupational, 
and trauma‑related factors.[8,9] According to results of studies, 
the prevalence of RTW is 15–80%.[10,11] Due to preinjury 
variables such as education, occupational factors and age, 
gender, educational status, and socioeconomic status  (SES), 
injury‑related factors for RTW include type of trauma, number of 
injured organs, which organs injured, injury severity score (ISS), 
and length of hospital stay.[12,13] The previous study determined 
that intracranial abnormalities, where the associations between 
RTW and intracranial computed tomography abnormalities are 
inconsistent.[14]  To be unemployed affects several dimensions 
on life such: physical, psychological, and social health.[15‑17] 
RTW and vocational status were one of the best indicators 
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of real world functioning.[18] Identifying predictors for RTW 
may help to identify those who may benefit from a follow‑up 
rehabilitation program.[15‑17] Post-injury predictors for RTW 
can included nausea or vomiting, severe pain, headache, and 
widespread pain that are common complication, fatigue and 
depression and post-trauma stress and disability.[15‑17,19]

Factors influencing RTW after trauma show an inconsistent 
pattern.[18,19] This could be explained by different study designs: 
differences in follow‑up time, retrospective data‑collection, 
high dropout rates, and inclusion of participants employed and 
not employed before burn. There is evidence that preinjury 
employment is one of the most influential factors regarding 
RTW after burn.[5,11,14]

Considering that there is extensive research on posttraumatic 
complaints and RTW in world. RTW has not been evaluated in 
Iran, also studies that done, focused on certain types of trauma 
such as head traumas or major traumas. There are limited 
data on the prevalence RTW and determined the relationship 
of demographic and trauma and posttrauma factors to time 
of RTW. The aim of the study was to determine the annual 
incidence and related risk factors to RTW after trauma in adults 
older than 15 years old in Kashan.

Methods

Study design and population
This was a cross‑sectional study on individuals over 15 years that 
households residing in Kashan during 2018–2019. The two‑stage 
cluster‑stratified design method was used for sampling. The city 
of Kashan was divided into five areas according to the municipal 
divisions on the geographical map of Kashan city; clusters of 
each area were defined in the map. According to the population 
of each area, the sample size was determined in five areas. All 
clusters in each area were numbered, and the clusters were 
randomly selected. In each cluster, one house randomly selected, 
and systematically, the 25 houses were next, have been surveyed. 
From all clusters in each area, 25 households were studied. The 
interviewers referred to any households that were determined 
and designated on the map, in each house between all members 
that were over 15 years old, randomly selected one person for 
an interview at their homes.[20‑22] From all randomly selected 
individuals were asked demographic and trauma information 
and time between event trauma and RTW.

Sample size
According to the incidence in 1 year of all injuries (p) that 
was 25/1000 person‑years in 2013[2,23] and the following 
formula to estimate the minimum needed sample size was 
used. Considering d = 1.5.

n
Z p q

d
�

� �
�1

2

2

2

�
� (1)

Due to the frequency of trauma that is 32.3%, the required 
sample size for the study was multiplied by 1.5 in the design 
effect, and a total of 3875 study samples were determined.[4]

Ethical approval
This study was being approved by ethical committee of Kashan 
Medical Science University, Kashan, Iran. Code of ethics was 
1397,094.

Instruments
The information collected was categorized as preinjury factors, 
injury‑related factors, and postinjury factors.

Preinjury factors
Age in years, sex, nationality, marriage, education, and job 
and employment status. SES, insurance, information about 
smoking habits, alcohol consumption, and diseases.

Socio economic status level
Asset method was used to measure SES status. To determine the 
economic status of individuals according to the method described 
by previous studies using principal components analysis, ten 
home items and two cases of social factors (job and education 
of the head of household) of the new variable. Asset index was 
calculated and divided into three groups with high, middle, and 
low SES status in three groups with high SES status.[24,25]

Injury‑related factors
Mechanism of trauma contained fall, work trauma, traffic 
accident injuries, burn, violence, and number of injuries: one 
or multiple injuries and surgical treatment.

Postinjury factors
Quality of life (QOL), mental health (MH), posttrauma stress, 
and disability.

In this study, in order to measure the level of QOL, MH, 
posttrauma stress, disability, the following tests were 
used, respectively; Short Form‑12 QOL, 28‑item General 
Health Questionnaire, posttraumatic stress disorder (PTSD) 
Checklist (PCL), and WHODAS II disability questionnaire.[26,27]

Data analysis
In this study, data analysis with SPSS (IBM SPSS Statistics. 
Windows, Version 18.0, Chicago: SPSS Inc; 2009) was 
performed. Chi‑square and t‑tests were used to examine the 
differences between the two variables. Logistic regression 
analysis was used to examine the variables that were significantly 
associated with RTW after trauma. The significance level was 
considered <0.05. Univariate analysis was used to investigate 
the relationship between variables and trauma outcomes.

In the phase step of the logistic regression model, have 
been estimated the unadjusted model for each of the pre-
injury,injury‑related, and post-injury factors to detect all 
predictors with an association with RTW. In the second step, 
have been estimated the fully adjusted model for all significant 
predictors from the first phase. In the third phase, we estimated 
the final model including only the significant predictors from 
the fully adjusted model. The final model was developed to 
avoid multicollinearity, increase the power, and improve the 
precision (standard error, confidence interval) of the estimated 
odds ratios (OR).
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Results

In this study, 3880 households were surveyed that between 
them 274 (7.061%) people have trauma during the last year, 
and 213 (77.73%) of them were male; also 137 (50%) of trauma 
occurred among people aged 20–39 years. One hundred and 
seventy‑seven (64.5%) of people with trauma were married. 
Furthermore, 72 (26.2%) of with trauma have low SES status, 
150 (54.7%) have middle SES status, and 52 (18.9%) have 
high SES status.

The most mechanism of trauma 140 (51%) was related to traffic 
accidents, and among the traffic accidents, the highest cause 
was motorcycles 99 (70.71%).

One hundred and eighty‑four (67%) of people with trauma had 
more than 24 h hospitalization. Among hospitalized patients, 
76  (41.40%) received surgical treatment, and 108  (58.6%) 
received nonsurgical treatment.

In this study, 47 (17.2%) of people with trauma have PTSD, 
and 244 (89.3%) have a mild disability, and 29 (10.7%) have a 
moderate disability and no case that reported a severe disability. 
Ninety‑two (33.6%) were suspected of having mental disorder. 
One hundred and thirty‑four (49%) had a moderate QOL and 
rate of poor QOL was 16.4%  (45/274), and good QOL was 
95 (34.7%).  Rate of RTW after trauma in this study was 91.2%. 
Furthermore, 32 (12.80%) of people with trauma were RTW in 
1–6 days after trauma and 20 (8.00%) of them were RTW in 
7–14 days and 115 (46.00%) of them were RTW 15–30 days 
after trauma, 51 (20.40%) of them were RTW 31–60 days after 
trauma, and 32 (12.80%) of them were RTW ≥61 days.

Table 1 indicates that frequency of hospitalization and RTW 
in traffic accidents is higher than other mechanisms of trauma. 
Statistical tests showed a significant difference between the 
mechanism of trauma and hospitalization and RTW. The 
possibility of delay in RTW in traffic accidents is 1.3 and the 
risk of hospitalization is 1.7.

In this study, relation between RTW and risk factors was 
investigated at three levels: 1  –  preinjury  (demographic) 
factors, 2 – injury‑related factors, and 3 – postinjury factors. 
Table 2 shows the RTW based on preinjury factors.

In this study, RTW among  >30  years old people was 
significantly longer than the 15–30‑year‑old group, and there 
was not a statistically significant difference among the age 
groups  (P = 0.032) and there was no significant difference 
between male and female participants in RTW  (P  =  0.63). 
Persian nationality peoples had more RTW compared with 
non‑Iranian nationality peoples  (P  =  0.05). Moreover, the 
rate of RTW among peoples with special illness such as 

diabetes and hypertension was significantly less (P = 0.001). 
Peoples with education were a significantly higher RTW 
rate (P = 0.002). Furthermore, people with insurance coverage 
had a significantly high rate of RTW (P = 0.002).

In this study, the relationship between the mechanism of trauma 
and the time of RTW [Figure 1] was significant (P = 0.07). 
Among the various mechanisms of trauma, traffic injuries have 
longer time to RTW after injury. Table 3 shows the relationship 
between time RTW and the injury factors.

In this study, most of people have time span, 15 and 30 days 
between trauma and RTW. People with multiple injury and 
surgery treatment have less RTW of other. Table 3 shows the 
RTW based on trauma factors.

Table 4 shows the relationship between RTW and postinjury 
factors that in this paper were included QOL, MH, posttrauma 
stress, and disability, according to data of this table, QOL, MH, 
and disability have significant relationship with time of RTW, 
but MH has not significant relationship with RTW (P = 0.18).

Table 5 shows the results of the logistic regression analysis. 
In this, we tried to present all of the predictors which were 
included in the fully adjusted model. As preinjury factors, 
injury‑related factors, and postinjury factors. In the logistic 
regression model at 5% significance level, a significant 
association between RTW during 1  year after injuries and 
age 15–30 years, educated people, insurance, multi injuries, 
moderate disability, and PTSD. To have been mildly disability 
after injury had the largest OR 5.75 (3.3, 7.3) and being in 
middle SES had an OR of 2.54 (1.3, 2.7).

Discussion

In this study, the incidence of trauma was estimated 70.61 in 
1000 person in 1 year. Nearly 77.73% were male and aged 

Table 1: Distribution of absolute and relative frequency of return to work and hospitalization on trauma mechanism

Trauma mechanism Traffic (%) Nontraffic (%) Total (%) P RR (95% CI)*
Hospitalization ≥1 days 133 (54.7) 110 (45.3) 243 (100) 0.001 1.71 (2.61‑35.1)
Return to work 127 (50.8) 123 (49.2) 250 (100) 0.044 1.37 (1.81‑1.03)
*Univariate regression. CI: Confidence interval, RR: Relative Risk
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Figure 1: Return to work base on mechanism of trauma
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Table 2: Return to work based on preinjury factors

Time returned to worka Total (%) Pb

1‑6 days (%) 7‑14 days (%) 15‑30 days (%) 31‑60 days (%) ≥61 days (%)
Gender
Male 23 (11.98) 18 (9.38) 90 (46.88) 34 (17.71) 27 (14.06) 192 (100) 0.0063
Female 9 (15.52) 2 (3.45) 25 (43.10) 17 (29.31) 5 (8.62) 58 (100)

Age‑group (years)
15‑30 14 (18.67) 5 (6.67) 35 (46.67) 17 (22.67) 4 (5.33) 75 (100) 0.032
>30 18 (10.29) 15 (8.57) 80 (45.71) 34 (19.43) 28 (16) 175 (100)
Persian nationality 32 (13.22) 20 (8.26) 113 (46.69) 47 (19.42) 30 (12.40) 242 (100) 0.05

Marriage
Single 7 (11.86) 3 (5.08) 45 (76.27) 13 (22.03) 5 (8.47) 73 (100) 0.07
Marriage 25 (14.12) 17 (9.60) 70 (39.55) 38 (21.47) 27 (15.25) 177 (100)
Employment 24 (13.11) 14 (7.65) 84 (45.90) 36 (19.67) 25 (13.66) 183 (100) 0.043

Education
Noneducated 3 (37.50) 1 (12.50) 0 3 (37.50) 1 (12.50) 8 (100) 0.002
Educated 29 (11.98) 19 (7.85) 115 (47.52) 48 (19.83) 32 (13.22) 242 (100)

Socioeconomic status
Low 9 (14.3) 5 (7.9) 27 (42.9) 11 (17.5) 11 (17.5) 63 (100) 0.03
Middle 15 (10.9) 8 (5.8) 66 (48.2) 29 (21.2) 19 (13.9) 137 (100)
High 8 (16) 7 (14) 22 (44) 11 (22) 2 (4) 50 (100)

Insurance 27 (15) 11 (6.11) 91 (50.56) 36 (20) 26 (14.44) 180 (100) 0.025
Illness 11 (16.42) 0 30 (44.78) 17 (25.37) 9 (13.43) 67 (100) 0.01
Smoking 5 (9) 6 (11.3) 23 (38.6) 11 (20.4) 11 (20.4) 56 (100) 0.00
Drugs/alcohol addiction 1 (7.6) 1 (7.6) 4 (23) 1 (7.6) 8 (53.8) 15 (100) 0.00
aData present as, n (%), bFisher’s test

Table 3: Return to work based on trauma factors

Time returned to work Total (%) Pa

1‑6 days (%) 7‑14 days (%) 15‑30 days (%) 31‑60 days (%) ≥61 days (%)
Mechanism of trauma
Fall 3 (5.88) 2 (3.92) 31 (58.82) 12 (21.57) 6 (9.80) 54 (100) 0.00
Work trauma 2 (13.33) 1 (6.67) 12 (73.33) 1 (6.67) 0 16 (100)
Traffic injury 10 (7.7) 9 (6.2) 52 (38.2) 37 (27.1) 28 (21) 136 (100)
Otherb 10 (21.8) 9 (19.5) 23 (50) 3 (6.5) 1 (2.2) 46 (100)

Number of injury
Single injury 13 (17.1) 8 (11.4) 38 (51.4) 14 (18.6) 1 (1.4) 74 (100) 0.00
Multiple 14 (7.7) 13 (7.1) 78 (44.6) 39 (22) 32 (18.4) 176 (100)

Treatment
Surgery 2 (1.9) 1 (0.9) 32 (43.4) 23 (30.2) 18 (23.6) 76 (100) 0.00
Other 30 (17.4) 25 (14.4) 86 (49.2) 24 (13.6) 9 (5.3) 174 (100)

aFisher’s test, bIncluding: Bites or animal attack, drowning, suicide attempt, injury during exercise, sharp objects, violence, burn

20–40 years, also 75.7 were married. The most mechanism 
of trauma was related to traffic injuries. In this study, 67% of 
people with trauma had more than 24 h hospitalization due 
to trauma, and 41.40% received surgical treatment. That, this 
result was similar to other studies that done in this filed, such 
a study in Iran, and in other studies.[28‑30] In a study on patients 
emergency department as road traffic trauma in the northeast 
of Iran, in 2013. Of these patients, 84.4% were male, and the 
mean age was 28.89 ± 16.62 years. The highest frequency was 
related to motorcyclists. The head, face, and lower extremities 
were the most common traumatized area, and in the hospital, 
the mortality rate was 4.6%.[31]

The findings revealed that rate of RTW after trauma in this 
study was 91.2%; also, 12.80% of them RTW 1–6 days after 
trauma and 8% of them RTW 7–14 day and 46% of them RTW 
15–30 days after trauma, 20.4% of them RTW 31–60 days after 
trauma, and 32 (12.80%) of them RTW ≥61 day. This is almost 
congruent with the findings of the previous studies. For instance, 
findings from a study were conducted in 2015, between people 
with trauma and people with trauma complications, 99.2% had 
returned to their daily activities. The results of these studies 
show that the prevalence of RTW, RTA, and RTE is 15–80%.[32]

Moreover, other study[33] also found that 68% of their 
participants returned to work during the 6 months after trauma. 
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In a study conducted by Kendrick et al.,[13] rate RTW the 
4‑month after trauma was 57%. Moreover, RTW rate in studies 
conducted by Vles et al.[11] was slightly higher than this study. 
These conflicting findings can be attributed to the differences 
in characteristics of the studies such as follow‑up period, study 
population, inclusion criteria, and definition of RTW as well 
as patients’ access to health‑care services.

There were differences among patients in RTW status and personal 
factors and physical and psychosocial functioning. Predictors of 
RTW were as follows: measurement occasion, education (high/
low), coping, and physical and cognitive functioning.

Findings of this study showed that the RTW time in the age 
group of >30 years was significantly longer than other age 

group. Other studies also demonstrated that age is a predictor 
for RTW.[5,11,13,33]

Study findings indicated that was significant difference 
between male and female participants regarding RTW rate 
and time. However, several other studies reported gender as a 
predictor for RTW.[11,14]

RTW time among nonillness and nonsmoking and nondrug 
or alcohol abusers was significantly greater than illness and 
smoking and drug or alcohol abusers. Other study also found 
that illness and smoking and drug and alcohol abuse were 
significantly associated with lower RTW.[13,33]

Study findings also showed that people with insurance coverage 
had a significantly high rate of RTW. However, in study of 

Table 4: Return to work based on postinjury factors

Time returned to work Total (%) P*

1‑6 days (%) 7‑14 days (%) 15‑30 days (%) 31‑60 days (%) ≥61 days (%)
Quality of life
Poor 0 0 20 (48.4) 13 (32.3) 8 (19.4) 41 (100) 0.02
Moderate 14 (11.5) 11 (9) 55 (45.1) 28 (23) 14 (11.5) 122 (100)
Good 11 (12.9) 9 (10.6) 42 (48.2) 12 (14.1) 12 (14.1) 87 (100)

Mental health
Suspicious 12 (14) 9 (10.5) 37 (43) 21 (24.4) 7 (8.1) 86 (100) 0.18
Normal 13 (8.6) 11 (7.2) 74 (48.7) 29 (19.1) 25 (16.4) 164 (100)
Posttrauma stress 1 (2.4) 1 (2.4) 22 (52.4) 8 (19) 10 (23.8) 42 (100) 0.04

Disability
Mild 26 (11.5) 20 (9.2) 102 (45.6) 43 (19.4) 32 (14.3) 223 (100) 0.05
Moderate 0 0 14 (52.6) 11 (42.1) 1 (5.3) 26 (100)

*Fisher’s test

Table 5: Logistic regression analyses of baseline data with return to work after trauma

Unadjusted models Fully adjusted model Final model

OR (95% CI) Pa OR (95% CI) P OR (95% CI) P
Demographic factors
Age 1.8 (1.1‑1.4) 0.03 1.46 (0.5‑4.3) 0.069
Sex 2.5 (1.3‑5.2) 0.006 0.61 (0.2‑2.3) 0.340
Marriage 1.7 (1.1‑1.7) 0.07 0.97 (0.9‑1.0) 0.461
Nationality 1.36 (1.1‑1.4) 0.05 1.08 (0.9‑1.5) 0.569
Education 2.4 (1.2‑2.7) 0.002 1.16 (1.0‑1.3) 0.001 0.06 (0.1‑0.9) 0.002
Insurance 1.24 (1.2‑1.5) 0.02 0.77 (0.2‑2.8) 0.002 1.4 (1.1‑2.4) 0.005
Illness 1.08 (1‑1.1) 0.01 0.98 (0.9‑1.0) 0.334
Smoking 1.3 (1.2‑1.7) 0.00 7.58 (2.6‑9.4) 0.541
Addict 1.39 (1.1‑1.8) 0.00 0.65 (0.1‑2.3) 0.557

Trauma factors
Multi injury 1.48 (1.5‑1.8) 0.00 0.17 (1.0‑1.6) 0.007 0.24 (0.1‑0.9) 0.003
Surgical treatment 1.50 (1.3‑1.7) 0.00 0.36 (0.0‑0.5) 0.174

Posttrauma factors
Moderate disability 2.50 (1.3‑2.7) 0.05 4.30 (2.2‑8.3) 0.002 1.29 (1.3‑1.9) 0.002
PTSD 1.43 (1.5‑1.8) 0.04 0.96 (0.9‑1.0) 0.035
God QOL 1.49 (1.3‑1.6) 0.02 1.22 (0.8‑1.4) 0.463
Normal MH 1.25 (1.1‑4.7) 0.1 1.16 (1.0‑1.3) 0.280
SES (base line) 5.75 (3.3‑7.3) 0.003 6.16 (2.6‑7.4) 0.001 6.86 (2.3‑9.9) <0.001

aSignificance: P<0.05. CI: Confidence interval, OR: Odds ratio, PTSD: Posttrauma stress disability, QOL: Quality of life, MH: Mental health, 
SES: Socioeconomic status
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Abedzadeh‑Kalahroudi et al.[5] Kaplane–Meier analysis showed 
a longer RTW survival rate among patients without insurance 
coverage. These conflicting findings can be attributed to the 
differences in characteristics of the studies such as study 
population, follow‑up period, inclusion criteria, and definition 
of RTW as well as patients’ access to health‑care services.

Findings of this study showed that RTW rate among people 
with middle SES was high than patients with low and high 
SES status and in high SES was lower than people with low 
SES status. The difference was not statistically significant. 
A study of Abedzadeh‑Kalahroudi et al.[5] also was similar to 
our finding. Several studies reported it as a significant predictor 
for RTW.[14,33,34]

Some studies survived specific types of trauma such as major 
traumas or multiple traumas or extremities or head.[5,31,33‑35] 
Very factors related to trauma and posttrauma condition 
reported for prediction of RTW such as number of injured 
organs, type of trauma, prolonged hospital stay, intensive care 
unit admission, and length of hospital stay. Cases of multiple 
and severe trauma, hospital complications, pretraumatic 
health and QOL, brain and spinal cord injury, and physical 
and psychosocial functioning after trauma.[11,35,36] Albeit, in 
sum of study, this factor does not significantly contribute to 
RTW.[5,37,38]

In a study by Vles et al., in 2005, 295 patients concluded that 
more than 50% of patients were engaged in daily activities 
1 year after traumatic injury. Furthermore, 74% (84) of the 
127  patients returned to work. The number of the organs 
affected, the severity of injury (ISS) score ≥25, and the female 
gender each can be an independent predictor of long‑term 
complications of trauma.[11]

A study in Kashan was conducted by Abedzadeh‑Kalahroudi 
et al. To investigate the relationship between SES and trauma 
outcomes after 3 months of trauma, 71.4% of patients returned 
to their daily work.[5,39]

There is not a given timeframe for the definition of recovery 
and RTW, and there are few long‑time follow‑up studies 
focusing on RTW after trauma.

Findings of this study showed that people with traffic injury, 
multiple injury, and nonsurgery treatment also; mild disability 
and have PTSD and moderate QOL, and have longer time of 
RTW. Patients with major traumas usually have a longer. This 
people almost have long hospital stay and recovery that Cassese 
to delayed to RTW. Some studies also reported multiple trauma 
as a predictor of RTW.[5,11,34] Abedzadeh‑Kalahroudi et al.[5] 
found that individuals with single traumas had significantly 
shorter RTW survival rate and with a mean score of WHODAS 
II in patients who returned to work was significantly lower than 
patients with non RTW. Single traumas are usually less severe 
and are associated with milder disability. Furthermore, Clay 
et al.[33] found that the probability of early RTW was higher 
among patients with single orthopedic injuries. Soberg et al. 
20 also reported the same finding. However, previous studies 

reported it as a predictor for RTW.[12,37] Kendrick et al.[13] 
also reported that disability was a strong predictor for RTW. 
However, Soberg et al.[40] found that disability cannot predict 
RTW probably due to its moderate correlation with length of 
hospital stay.

Strengths and limitations
One strength of this study is that it is the first population‑based 
study which assessed RTW among injured people aged 
over  15  years in Iran. Moreover, this study was its 
survived relationship RTW with at three levels of factor: 
preinjury  (demographic) factors, injury‑related factors, and 
postinjury factors that show factors related to injury alone 
do not explain the functional posttraumatic injury and RTW. 
Personal factors including age, gender, education, type of 
work, coping strategies have an important impact. One of the 
other strengths of this study was use of a valid and reliable 
instrument for disability, PTSD, QOL, and MH assessment.

The limitations of the study were including a general injury 
population with injuries of varying levels of severity, 
measuring a series of psychological predictors of RTW, and 
adjusting for several potential confounders. Another limitations 
include bias: patients who were participants in this study may 
have differed to exactly remember in terms of time of injury 
of hospitalization to RTW.

Conclusion

Findings of this study indicated that time of RTW was related to 
three levels of factor: preinjury factors, injury‑related factors, 
and postinjury factors, these factors are age, sex, marriage, 
insurance coverage, SES status, illness, smoking, and addict, 
also multi injury, surgical treatment and moderate disability, 
PTSD, God QOL, and normal MH. Therefore, these factors 
need to be evaluated in larger‑scale, long‑term studies with 
more homogeneous samples in terms of the type and the 
severity of traumas.
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