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Abstract: Slip, trip and falls continue to be significant occupational safety concern, and causes of occupational 
injuries and fatalities in the workplace and daily activities. This paper shows the results of a comparative study done 
in the hill region of India. It explored the slip, trip and fall injuries in terms of activities leading to them and impact of 
such injuries among the hill women of different age groups: young adults, middle aged and elderly. It was found that 
most of the slip, trip and falls were faced during the activity of carrying fodder (52.78 %), carrying firewood (49.44 
%), collecting fodder (47.78 %), collecting firewood (43.89 %) and collecting dung (40.56 %). Most of the slip acci-
dents were reported by elderly age group as compared to middle aged and young adults. Majority of the respond-
ents got hurt their back and/or they suffered from back pain (76.67 %), faced general pain (72.22 %) and fractures 
(45.00 %). Most of the respondents reported the possible perceived reason for slip, trip and falls as slippery terrain 
(82.78 %), followed by 80.00 % of respondents who reported carrying excess load as the major reason. Other 
reasons reported were being rushed at work (77.77 %), awkward or unusual working posture (76.66 %).This study 
brings in light the dangerous working conditions of hill women, who often suffers from many injuries including slip, 
trip and falls even just for meeting her daily family needs such as water, fuel, fodder. 
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INTRODUCTION 

Slip, trip and falls (STF) persist as a significant burden 

to society both in terms of human suffering and eco-

nomic losses.  Numerous epidemiological studies relat-

ed to STF have been reported in the literature 

(Manning et al.,1981; Berg et al., 1997; Davis et 

al.,1999; Kemmlert and Lundholm, 2001; Rubenstein, 

2006) and the scale of the problem has been recog-

nised over several decades (Strandberg and Lansham-

mar, 1981; Buck and Colman 1985; Leamon and Mur-

phy, 1995; Kemmlert and Lundholm, 1998; European 

Agency for Safety and Health at Work (EU-OSHA) 

2001; European Commission, 2008; Nenonen, 2013; 

Yeoh et al., 2013).  

STF are common incidents and can be caused any-

where either in an internal environment like office 

setting, a school, a public building, a warehouse or in 

an outside environment like on roads or agricultural 

fields. Slips and falls are one of the most frequent 

causes of occupational accidents (Lincoln, 2004; BLS, 

2012) and are associated with high rates of injury, dis-

ability, and death at the workplace (BLS, 2012). 
Slip and falls are one of the major problems in the el-

derly age group and are considered one of the 

“Geriatric Giants”. The frequency of falls increases 

ISSN : 0974-9411 (Print), 2231-5209 (Online)  All Rights Reserved © Applied and Natural Science Foundation  www.jans.ansfoundation.org 

with age and frailty level (WHO, 2008). More than a 

third of people aged 65 and older living independently 

fall each year (Tromp et al., 2001) and falls are the 

leading cause of injury-related deaths and hospital 

emergency department visits (CDC, 2013).  In India, 

population of older adults is rising. The projected num-

ber for people aged 60 years and above in 2021 is 137 

million (Registrar General of India and Centre for 

Global Health Research, 2009).  Small regional studies 

in India have reported higher rates of deaths from falls 

than have been reported earlier, even among older age 

groups (Gururaj et al., 2008; Dandona et al., 2010; 

Krishnaswamy and Usha, 2010). As per a study done 

by Jagnoor et al. (2011), falls on the same level, such 

as slipping and tripping, caused most of the deaths. It 

was also highlighted in their study that women aged 70 

years or over had higher rates of death from falls than 

men. 

A vast majority of researches related to slip and falls 

have concentrated on the prevention of indoor acci-

dents (Donoghue, 2003; Hitcho et al., 2004; Nakai et 

al., 2006; Nachreiner et al., 2007) where the surfaces 

can be relatively uniform and the environment can be 

controlled. But there is paucity of researches as only a 

few studies (Gronqvist and Hirvonen, 1995; Abey-

sekera, 2001; Gao and Abeysekera, 2004) have fo-
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cused on the outdoor environment which, particularly 

in an external environment like at hills, is far less con-

trollable and predictable. Environment and exposures 

at hills such as an inclined or sloped ground surface, 

slippery terrain etc. pose an individual to at an in-

creased risk of instability, and ultimately falls. An in-

clined surface has been frequently considered as an 

obstacle, and such surfaces can cause an increased 

chance of falling due to slippage or loss of balance 

(Redfern and DiPasquale, 1997; Leroux et al., 2002). 

Working at such slopes often result in STF accidents 

not only while working outdoors but they are even 

faced during normal walking by the pedestrians and 

the general public. STF prevention is a challenge to the 

older population in such interior rural area. With the 

anticipated progressive increase in the number and 

fraction of elderly people, falls are bound to increase 

dramatically in coming years and will impose a com-

mensurate burden on families and health-care systems. 

So this study was undertaken with the objectives:i) To 

investigate among different age groups the activities 

leading to STF, ii)To identify the immediate effect of 

the STF in different age groups, iii) To explore among 

different age groups the possible perceived reasons of 

STF. 

MATERIALS AND METHODS 

Study settings: This study was done in the hill regions 

of Uttarakhand state in India. Most of the hill area of 

this state are remote and are less developed in terms of 

infrastructure, i.e., electricity, roads and irrigation 

(Mittal et al., 2008).Terrain and degraded environment 

makes daily routine of collecting fodder, fuel and wa-

ter, a time consuming, daunting and fatal task. Often 

slips occur during walking uphill or downhill while 

carrying the heavy loads of fodder and water due to 

forces generated at the feet and poor frictional proper-

ties of the footwear/ sloping surface. The heavy work 

and adverse working conditions of people especially 

women in hills is gruelling taking a heavy toll of them 

and one of the possible major reason being the STF. 

Two districts of the state i.e. Almora and Bageshwar 

were purposively selected for the study. One block 

from each district i.e. Kapkot and Hawalbagh were 

selected to make a total sample of 180. Only females 

were purposively selected as worldwide, in population-

based studies, the incidence of falls is reported to be 

higher amongst females and most of these falls are 

amongst women aged 60 years and older, including in 

India (Sattin et al., 1990; Tinetti, 2003; Johnson, 2006; 

Navaratne et al., 2009; Jagnoor et al., 2011). Equal 

number of samples was purposely selected from three 

age groups i.e. 60 young adults, 60 middle aged and 60 

elderly. Simple random sampling technique without 

replacement was used for study. The pre-coded inter-

view schedule was found to be an appropriate tool, 

which would gather the required information pertain-

ing to research work. Information regarding demo-
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Table 1. Socio-economic profile of the respondents. 

  
Variables 

Age groups Total Respondents 
(n=180) Young Adults (n=60) Middle Aged (n=60) Elderly (n=60) 

Occupation 
Homemaker - - 04 (6.67) 04 (02.22) 
Self farming 54 (90.00) 55 (91.67) 56 (93.33) 165 (91.67) 
Tenant farming - 05 (08.33) - 05 (02.78) 
Private job 06 (10.00) - - 06 (03.33) 

Monthly family income (Rs) 
Below 5000 10 (16.66) 19 (31.66) 28 (46.66) 57 (31.67) 

5000-10000 45 (75.00) 40 (66.67) 32 (53.33) 117 (65.00) 
More than 10000 05 (08.33) 01 (01.67) - 06 (03.33) 

Figure in parentheses indicate the percentage values  

Fig. 1. Number of STF injury cases during performance of 

various activities among young adults. 

Fig. 2. Number of STF injury cases during performance of 

various activities among middle aged. 
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graphic details of respondents and in-depth infor-

mation regarding STF injuries in various work activi-

ties, its immediate effect and their individual experi-

ences of STF faced during the last six months were 

recorded. In addition, focus group discussions were 

organized to know perceived reason that they consid-

ered responsible for STF injury. The data collected 

were tabulated and suitable statistical tool such as  

frequency, averages and percentages were used for 

analysis of data. 

RESULTS AND DISCUSSION 

Socio-economic profile of the respondents: Socio-

economic profile of the respondents was analysed in 

terms of occupation and monthly income and is pre-

sented in Table 1. It was found that of the total re-

spondents, majority i.e. 91.67 % were engaged in self 

farming, followed by 03.33 % who were employed in 

private job. Also 02.22 % of respondents were home-

makers and almost equal (02.78 %) respondents were 

engaged in tenant farming. Among different age 

groups also it was observed that majority in each cate-

Hema Bhatt et al. / J. Appl. & Nat. Sci. 9 (1): 614 - 620 (2017) 

Table 2. STF injury cases reported by respondents while 

performing different activities. 

Activity Number of STF injury cases 

On Farm Activities 
Harvesting 17 
Weeding 20 
Land preparation 19 
Transplanting 26 
Sowing 16 
Off Farm Activities 
Collecting Firewood 79 
Collecting Fodder 86 
Carrying Firewood 89 
Carrying Fodder 95 
Carrying Milk/Food 46 
Domestic Activities 
Cooking 16 
Washing Clothes 18 
Mopping 6 
Milking 28 
Collecting Dung 73 
Total 634 

Table 3. Possible perceived reasons of STF proposed by the respondents of different age groups. 

Perceived Reason for STF 
Young 

Adult (n=60) 
Middle Age 

(n=60) 
Elderly 
(n=60) 

Biological Older age - - 33 (55.00) 
Sex (being female) - - 3(05.00) 
Overweight - 6(10.00) - 
Underweight - 26(43.33) 38(63.33) 

Medical condition/individual factor Osteoporosis - 16(26.66) 35(58.33) 
Anxiety - - 9(15.00) 
Poor gait balance 12 (20.00) 22(36.66) 40(66.66) 
Muscle weakness - 21(35.00) 27(45.00) 
Visual Impairment - - 32(53.33) 
Foot problem/ Leg problem 5 (08.33) 21(35.00) 39(65.00) 
Fatigue 13 (21.66) 15(25.00) 38(63.33) 

Environmental Poor visibility 34 (56.67) 46(76.67) 54(90.00) 
Uneven land 38 (63.33) 24(40.00) 37(61.67) 
Precipitation 38 (63.33) 43(71.67)) 24(40.00) 
Slippery terrain 48 (80.00) 48(80.00) 53(88.33) 
Obscured view of underfoot hazard 8(13.33) 6(10.00) 10(16.66) 
Unable to assess hazard/ Hazard seen but 

not assessed as STF hazard 
31(51.67) 34(56.67) 43(71.67) 

Rain 18 (30.00) 12(20.00) 21(35.00) 
Floor/ stairs 11(18.33) 9(15) 17(28.33) 
Pine needles 36 (60.00) 42(70.00) 30(50.00) 

Work equipment /accessories Inappropriate performing equipment/tool 25(41.66) 14(23.33) 12(20.00) 
Lack of safety equipment 34(56.66) 31(51.66) 42(70.00) 
Poor fitting Footwear 31(51.66) 24(40.00) 21(35.00) 
Unusual tool/equipment 44(73.33) 48(80.00) 41(68.33) 

Workplace /Work task related Unusual/altered work method 47(78.33) 45(75.00) 43(71.67) 
Unusual task 5(08.33) 16(26.66) 12(20.00) 
New workplace/ environment 46(76.66) 38(63.33) 31(51.66) 
Working more than usual hours 27(45.00) 37(61.66) 16(26.66) 

Work related factors Distracted 46(76.66) 38(63.33) 28(46.67) 
Being Rushed 45(75.00) 46(76.66) 49(81.66) 
Awkward/unusual working posture 43(71.66) 48(80.00) 47(78.33) 
Carrying excess load 48(80.00) 49 (81.66) 47(78.33) 
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gory i.e. 90.00 % young adults, 91.67 % of middle 

aged and 93.33 % of elderly were engaged in self 

farming as their occupation. The reason for majority of 

the respondents engaged in self farming was that they 

had no other means of occupations like to start their 

own business and most of them were illiterate so they 

neither could opt for other occupation nor could apply 

for government jobs, hence, either working on their 

own farms or on the farms of others as labourers were 

the only options for most of them. 

Monthly Income of the respondents indicated that of 

the total respondents more than half i.e. 65 % were 

having monthly family income in between Rs 5000 to 

10000. It can further be seen from table 1 that in ma-

jority of the age groups i.e. 75.00 % of young adults, 

66.67 % of middle aged and 53.33 % of elderly 

monthly family income was in between Rs 5000 to 

10000. 

Identification of STF at work among different age 

groups: Data pertaining to STF at work in different 

age group respondents was gathered. It was found that 

in total 634 cases of STF injuries were reported by 180 

respondents (Table 2) in the last six months. The vari-

ous activities where STF injuries were reported includ-

ed the on farm activity of harvesting, weeding, land 

preparation, transplanting, sowing.  The off farm activ-

ities included collecting firewood, collecting fodder, 

carrying firewood, carrying fodder and carrying milk/

food. The domestic activities where STF cases were 

reported included cooking, washing clothes, milking, 

mopping and collecting dung. 

The reported cases of STF were analyzed and it was 

found that on the whole most of the STF injuries (95 

cases) were reported during carrying fodder activity, 

followed by 89 cases of STF reported during carrying 

firewood. 86 cases of STF injuries were reported dur-

ing collecting fodder and during collecting firewood 

79 cases were reported (Table 2). Many respondents 

also reported collecting dung as the activity during 

which they faced STF i.e. 73 cases.  Other noticeable 

STF prone activities reported were carrying milk/food 

(46 cases), milking (28 cases), transplanting (26 cases) 

and weeding (20 cases). During land preparation (19 

cases), washing clothes (18 cases), harvesting (17 cas-

es) and cooking (16 cases) also STF were reported. 

Further, it was found that in young adults age cate-

gory major STF prone activity was found to be car-

rying fodder where 18 cases were reported, followed 

by carrying firewood where 17 cases were reported 

and collecting fodder (14 cases) (Fig. 1). Among 

middle aged major STF prone activity was found to 

be carrying fodder where 37 cases were reported, 

followed by 35 cases reported during carrying fire-

wood, and 33 cases of STF injuries during collecting 

firewood (Fig. 2). Whereas among elderly most STF 

prone activity reported was collecting fodder where 

42 cases were reported, followed by carrying fodder 

(40 cases), and 37 cases of STF in carrying firewood 

(Fig 3).Fall from height was also reported by Kumar 

and Singh (2013) as second most common cause of 

injury in hill areas after road accidents. 

It can also be analysed that more STF accidents were 

reported by elderly age group compared to middle aged 

and young adults. Of the total 634 cases of STF injury 

young adult age category respondents reported 144 

cases, middle aged reported 228 cases and elderly re-

spondents reported 262 cases of STF injuries. Earlier 

studies (Sattin et al. 1990; WHO, 2008) have shown 

that fatal falls rates increase exponentially with age for 

Hema Bhatt et al. / J. Appl. & Nat. Sci. 9 (1): 614 - 620 (2017) 

Fig. 3. Number of STF injury cases during performance of 

various activities among elderly. 
Fig. 4. Immediate effect of STF among different age group 

respondents (percentage). 

Fig. 5. Body part affected due to STF among different age 

group respondents (percentage). 
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both sexes, highest at the age of 85 years and over. In a 

similar study Kemmlert and Lundholm (2001) found 

that older workers suffer higher rates of injuries due to 

STF incidents with the effect being more pronounced 

in women. Stevens et al. (2014) in a study of older 

adults at high risk for falls found that most falls oc-

curred at home and that women and people aged 85 

and older were most likely to be injured. 

Immediate effect of the STF faced by the respond-

ents and the affected body part: Previous investiga-

tions (Campbell et al., 1981; Tinetti et al., 1988; Ryy-

nanen, 1991; Lord et al., 1992) have reported that 

round 40-60 % of falls lead to injuries, with 30-50 % 

being minor injuries, 5-6 % major injuries excluding 

fractures and 5 % being fractures. Jagnoor et al. (2012) 

in their study found that falls were the second leading 

cause of hospital emergency presentations and half of 

all the falls resulted in head injury. Nearly 10 % of 

patients presenting for fall related injury died. The 

immediate effects of STF reported by the hill women 

is presented in Fig. 4. It was found that majority of 

respondents i.e. 76.67 % of the total respondents re-

ported that because of the slip, trip falls accident they 

either hurt their back and/or they suffered from back 

pain, followed by 72.22 % of the respondents reporting 

general pain or injury because of STF.  45.00 % of 

respondents also reported fractures and 42.22 % re-

ported dislocation as the effect of the STF accident 

they faced. Other effects reported include abrasions, 

spinal injury, facial injury, sprains, multiple surface 

wounds, mobility and balance problems. 

Further we can see that among young adults majority 

i.e. 71.67 %suffered from general pain/injury as the 

effect of STF, followed by mobility and balance prob-

lems reported by 66.67 % young adults. Among mid-

dle aged adults maximum 81.66 % reported that they 

suffered from back pain/hurt pain injury followed by 

63.33 %suffered from general pain/ injury. In case of 

elderly adults highest 76.67 % respondents said that 

they suffered from general pain/injury followed by 

53.33 % respondent suffered from fracture incidents. 

Fig. 5 shows the details of body part affected due to 

STF accident faced by the respondents. It was found 

that majority of respondents i.e. 72.78 % the total re-

spondents reported that because of the STF accident 

mainly face was affected followed by 68.89 % of the 

respondent answered that foot, ankle or toe were af-

fected. Leg was reported by 60.56 %, elbow by 59.44 

% followed by 50 % respondents reporting lower limb 

affected due to STF accident they faced. 

Further we can see that among young adults majority 

i.e. 78.33 % reported that foot, ankle or toe affected 

due to STF, followed by minimum 56.66 % respond-

ent reported that knees were mostly affected body part. 

Among middle aged adults maximum 73.33 % report-

ed that back body was affected followed by 61.66 % 

reporting leg was affected because of STF accident. 

On the other hand, in case of elderly 80 % respondents 

reported that because of slips, trips and falls accident 

mostly back body was affected and minimum (05.00 

%) respondents said that chest was affected. 

Identification of Possible Perceived Reason for 

STF: Certain activities or decisions may increase the 

risk of falls and fall-related injuries. Examples are 

walking without footwear, rushing for work, environ-

ment with inadequate lighting, and tiredness etc. Infor-

mation from respondents was collected in this regard, 

on the views of respondents as what reasons they con-

sider as the reason responsible for the STF accident 

they faced.  Data enfolded in Table 3 and Fig 6 indi-

cate that major number of respondents (82.78 %) indi-

cated slippery terrain as the reason for slip, trip fall 

accidents while at work, followed by 80.00 % of re-

spondents who reported carrying excess load as the 

Hema Bhatt et al. / J. Appl. & Nat. Sci. 9 (1): 614 - 620 (2017) 

Fig 6. Possible perceived reasons of STF proposed by the respondents(n=180). 
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major reason. Being rushed at work was reported by 

77.77 % respondent, awkward or unusual working 

posture reported by 76.66 % respondents. About 75.00 

% of respondents also reported unusual or altered 

working method as the possible reason for STF acci-

dent. Other major reasons reported include poor visi-

bility, unusual tool or equipment, pine tree leaves, 

distraction at work etc. A similar study was done by 

Bentley et al. (2005) to identify the possible reasons 

for STF in dairy sector. The major reasons identified 

in their study were not to see or identify an underfoot 

hazard due to concurrent visual task distractions, use 

of footwear that both lacked effective tread and that 

was unsuitable for the task and underfoot surface. 

In different age groups majority of young adults (80.00 

%) reported slippery terrain as well as carrying excess 

load as the possible reason for STF accident, among 

middle aged majority (81.66 %) reported carrying  

excess load as the possible reason, whereas among 

elderly majority (90.00 %) reported poor visibility as 

the possible reason for STF accident. 

Conclusion 

The present investigation found that STF are serious 

public health concern in the hill areas. Injuries result-

ing from STF include traumatic injuries due to contact 

with the ground or other objects and overexertion inju-

ries (sprains and strains) resulting from recovery  

efforts. These injuries cause serious reductions in qual-

ity of life, lead to huge costs, and even result in death. 

As human, accident cannot be avoided but human can 

reduce it or take a first step to prevent it from occur-

ring especially at workplace because workplace is an 

area that most people would spend their daytime there. 

There is a need to turn the attention of policy makers 

and researchers towards such neglected aspects of  

these interior rural hill areas. Preventive steps taken in 

this direction could aid to reduce the fatal cases of 

injuries and accidents due to STF and thereby increase 

the health status, productivity, income and living  

condition of hill people. 
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