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ABSTRACT

Background: Pre-hospital emergency medical services (PHEMS), have a positive impact, the health outcomes of
trauma and accident cases, but, can be relatively inefficient and wasteful. PHEMS are generally operated on a public
private partnership (PPP) basis and the inherent inefficiencies can be attributed to the structural arrangement.
Obijectives: This paper examines the efficacy - response times, service provisioning and user experience, of PHEMS
in Maharashtra (108 MEMS) to provide recommendations to improve sustainability. Methods: A primary survey
covering 230 respondents across six locations in Maharashtra, India, was undertaken. Official project data across
sample months was also analyzed. Results: Response time were inconsistent and exceeded 30 minutes in 25% of the
emergencies. The service provider, was however, in compliance to the service level expectations, due to the defined
computation methodology in the contract. The quality of services and the behavior of the staff were rated
satisfactorily; by the respondents, however the ambulance infrastructure, maintenance and timeliness of services
were rated below satisfactory. Findings also suggested ‘potential misuse’ of PHEMS for primary care and basic
maternal transportation needs, with no ‘corrective action’ from the service provider to optimize usage. Conclusion:
PHEMS PPP projects are constrained due to inflexible contract and predefined set service levels, leading to inherent
inefficiencies and risk of moral hazards. Contracts should allow private provider to innovate, develop strategies to
perk up response times and minimize ‘potential misuse’. Further options to operationally integrate similar schemes
like 108 and 102 ambulance services, can be considered to make projects sustainable.
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INTRODUCTION

By and large, health policies in most developing
countries focuses on select vertical programs for
maternal and child health or control of communicable
diseases, which is often unable to respond to

Another study, which evaluated the impact of
transportation time on outcomes of seriously injured
cases, across three different cities, viz. - Kumasi in
Ghana, Monterrey in Mexico and Seattle in United

emergencies or mass casualties [1]. It has been
estimated that in the absence of any specific
intervention, ‘Injury’ will be the third cause of Global
Burden of disease by 2020 [2]; reiterating the crucial
significance of emergency response systems globally.
A systematic review of pre-hospital trauma/emergency
services in Low and Middle Income Countries
(LMICs) indicated that they helped in a 25% reduction
in trauma-related mortality [3].
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States also reiterated the value of the availability of
pre-hospital emergency medical services. Statistics
reveal that pre-hospitalization deaths decreased from
51% in Kumasi to 40% in Monterrey to 21% in Seattle,
with pre-hospital time decreasing from an average of
102 minutes in Kumasi to 73 minutes in Monterrey to
31 minutes in Seattle[4]. Pre-hospital emergency
medical services (PHEMS) in low and middle income
countries are greatly impacted by high costs of
transportation, diverse terrain and geography, poor
communication systems and sub-optimal location and
distribution of facilities; which consequently limits
their availability and makes them out-of-bounds for the
poor. [5]. It is therefore imperative to provide ‘free’
ambulance and pre-hospital medical services, to
improve access and utilization, especially for the poor.
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In another analysis of three EMS programs across India
and Pakistan, it was noted that public sector funding is
necessary for the sustainability of pre-hospital
emergency  medical  services  [6].Pre-hospital
emergency medical services (PHEMS) have been
available in India as early as 1984, however, it was
only in 2005 that a dedicated funding program was
designed and deployed, under NRHM [7]. The
preferred model for provisioning was through the
Public Private Partnership (PPP) approach. The PPP
approach was preferred given that a comprehensive
state run PHEMS in 2005 wasn’t in existence and the
need was being fulfilled by a strong heterogeneous
network of private sector providers[5]. What’s more,
the provisioning of PHEMS is rather complex and
requires a whole range of expertise including -
manning and managing the call centre, fleet
management, GPS (Global Positioning System)
tracking, training and deploying emergency Medical
technicians (EMT). Hence, it was considered more
prudent to transfer the onus of the operations to private
players having the relevant and pertinent expertise[8].
Finally, global evidence also suggests that PHEMS
services are usually contracted out to private partners
[9].While PPP appears to be an operationally
preferable strategy for PHEMS, its effectiveness and
competence need to be reviewed. Global studies
suggest that the utilization of ambulances is usually not
efficient. In Taiwan, in about 32% cases of ambulance
dispatch, no patients were transported [10]; while in the
United States, in about 30% cases of ambulance
dispatch, the patient refused to get transported[11]. In
England and Wales, around17% patients were not
transported [12]. Other studies in UK have
demonstrated that the inappropriate use of emergency
ambulance services may be in the range of 16 to 52%
[13]. Additionally, the arrangement and deployment
distribution of PHMES across urban and rural settings
may not be equitable under PPPs, due to a better access
to facilities and lesser travel distances in urban
settings[8]. This paper examines the effectiveness
(response times and care provisioning), user experience
and the expectations regarding PHEMS in
Mabharashtra; also referred to as the 108 Maharashtra
Emergency Medical Services (108 MEMS), operated
by a private provider. This paper also provides
suggestions and recommendations to help enhance
PHEMS efficiencies.

MATERIALS AND METHODS

Ethical issues

Ethical clearance was obtained from the Institutional
Review Board, Tata Institute of Social Sciences.
Informed consent was obtained from the respondents,
using detailed participant information sheets.

Study Setting

Primary survey was conducted from February 2019 to
April 2019, with two discrete categories of
participants- patient group and population group. The
study was conducted across six locations in
Maharashtra, including three rural blocks- Chikhli
(Buldana), Ausa (Latur) and Pachora (Jalgoan) and
three urban cities- Nagpur (Nagpur), Aundh (Pune) and
South Mumbai (Greater Mumbai).

Sample size and Sampling Technique

The sampling method was a stratified, cluster-based
convenience sampling approach. The population group
respondents were identified from community sites,
while those from the patient group were identified at
the hospital/ healthcare facilities. The total sample size
was 230 respondents (56 patient group and 174
population group). The population group included
participants who were not aware of the MEMS services
(n=61), participants who were aware of the services but
had never used them (n=83) and participants that had
used the services (n=30). Cumulatively, 37.3%
(n=230), 86 respondents had used the services, which
included patient group (n=56) and part of the
population group (n=30).

Official MEMS data

Official reports of the project including ambulance
utilization, mileage and distance travelled, materials
consumed and emergency cases manage were compiled
and reviewed. The data of four sample months (May
2017, November 2017, March 2018 and August 2018)
was selected to ensure comparability across different
parameters. The official data had several errors in
recording and duplicate/ repeat entries. These entries
were removed and subsequently the information was
analyzed.

Statistical analysis

Data was entered into Microsoft Excel 2007 and
evaluated. The findings of the study were compared
using Chi Square tests to assess the significance for the
difference between the two proportions.

RESULTS

The respondents profile has been depicted in Table 1
below.
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Table 1: Demographic and Economic Profile of the Study population

Background Females Percentage Males Percentage Grand Percentage
Characteristics (Females) (Males) Total (All)
Age

> 30 39 46.4% 86 58.9% 125 54.3%
30-50 26 31.0% 43 29.5% 69 30.0%
<50 19 22.6% 17 11.6% 36 15.7%
Total 84 100.0% 146 100.0% 230 100.0%
Occupation

Causal labour 25 29.8% 49 33.6% 74 32.2%
Cultivator 3 3.6% 21 14.4% 24 10.4%
Government Service 2 2.4% 4 2.7% 6 2.6%
Private service 12 14.3% 17 11.6% 29 12.6%
Professional 11 13.1% 23 15.8% 34 14.8%
Housewife 14 16.7% 1 0.7% 15 6.5%
Self Employed 7 8.3% 22 15.1% 29 12.6%
Others 10 11.9% 9 6.2% 19 8.3%
Total 84 100.0% 146 100.0% 230 100.0%
Residence

Buldana (Rural) 21 25.0% 28 19.2% 49 54.8%
Jalgoan (Rural) 14 16.7% 26 17.8% 40

Latur (Rural) 18 21.4% 19 13.0% 37

Mumbai (Urban) 10 11.9% 25 17.1% 35 45.2%
Nagpur (Urban) 8 9.5% 23 15.8% 31

Pune (Urban) 13 15.5% 25 17.1% 38

Total 84 100.0% 146 100.0% 230 100.0%
Income Status

APL 34 40.5% 54 37.0% 88 38.3%
BPL 39 46.4% 71 48.6% 110 47.8%
Did not Disclose 11 13.1% 21 14.4% 32 13.9%
Total 84 100.0% 146 100.0% 230 100.0%

(Source: Researchers field work)

Deployment Patterns

Under 108 MEMS, 937 ambulances were deployed
across selected stations, with 715 ambulances in
designated rural areas and remaining 222 ambulances
in designated urban localities. There was one
ambulance deployed per 118,605 person(SD +/-
29,997) with Sindhudurg having the most number of
ambulances per person (one per 70,804 persons) while,
Thane had the least (one per 269,760 persons). On an
average 108 MEMS  ambulances  covered
approximately 422.7 sq.kms(SD+/- 217)with each
ambulance in Mumbai city and Suburban region
covering 4.7 sq kms, while those is Gadchiroli
covering 1441.2sq kms per ambulance.

Nature of Medical Emergencies managed

Official data indicates that a total of 34.8 Lakh
emergencies were handled as on 9" December 2018.
About 81% of all emergencies handled, cumulatively
attributed to medical conditions, labor/ pregnancy and

vehicular accidents. The 108 MEMS data also
suggested that about 29,697 births took place in the
ambulances, 3249 patients were ventilated and 155
patients were defibrillated, to resuscitate the patients,
as on 9" December 2018.

The primary survey revealed, that medical emergencies
including poisoning and snakebites contributed to 42%
(n=86), while pregnancy, labor and child birth
contributed to 37% (n=86) of the emergencies. Road
accidents and assaults-related injuries contributed to
another 14% (n=86) of the emergencies. Chi square
tests for independence did not demonstrate any
association between the nature of emergency and
location of the emergency i.e. urban or rural (x2=
1.6349, p=0.651496). The Table 2, below depicts the
details of emergencies handled as per official MEMS
data alongside primary sample data compiled by the
researcher.
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Table 2: Overview of Emergencies handled- Official MEMS and Primary Survey

S. Emergency Category Official MEMS Data Primary Survey Data
No (315t January 2014 to 9" December 2018) (n=86)
Total Percentage Urban Rural Total Total
Emergencies localities | localities | Emergencies | Percenta
ge
1 Cardiac 11310 0.32%
2 Burns 18277 0.52%
— —— 20 16 36 41.9%
3 Intoxication/Poisoning 114691 3.29%
4 | Medical 1690302 48.46%
5 Mass casualty 17901 0.51%
0,
6 | Assault 42024 1.20% ! 2 3 3.5%
7 | Child Birth 22504 0.65% .
8 Labour/ Pregnancy 849037 24.34% 17 15 32 37.2%
9 Poly Trauma 7583 0.22%
11 | Accident(Vehicle) 299571 8.59%
12 | Others 318331 9.13% 2 4 6 7%
Total 3487707 100.00% 44 42 86 100%

(Source: Official MEMS Data, NHM, Maharashtra, Primary Data)

Ambulance Response time

Ambulance response time refers to the time between
the call being made and the ambulance arriving on site.
Contractually, the average response time has been
stipulated to be equal to or less than 20 minutes for
urban areas and 30 minutes for rural areas. A break up
analysis of the official data, from the four selected
sample months indicated that nearly 10% of
emergencies were handled in less than a minute, 18%
of emergencies were handled within seven minutes and

about 25% emergencies took more than 30 minutes.
Chi square tests for independence demonstrated a
strong association of the breakup of response time
across the sample months (x2=217790.1032,
p<0.00001).

Table 3A below, depicts the response times, along with
Standard deviation (SD) and response time range. A
high standard deviation (in reference to the arithmetic
means) indicates a significant variation in response
times.

Table 3: Ambulance Response time: Official MEMS Data (sample set of selected months) and Primary
Survey (n=86)

A. Response Time: Official MEMS Data for Sample Selected Months
Month Response times (hh:mm:ss) Response Time Break Up (hh:mm:ss)
Average Response Response Time Response Time 0:00:59 | 0:01:00 | 0:07:00 | 0:30;00 | >
time Standard Deviation Range or less to to to 1:00:00
0:06:59 | 0:29:59 | 0:59:59
Rural Urban Rural Urban Min Max
May-17 | 0:23:22 | 0:19:24 | 0:20:48 0:19:15 | 0:00:00 | 3:44:40 1528 9079 24048 10025 2769
Nov-17 | 0:24:21 | 0:19:23 | 0:21:02 0:18:28 | 0:00:00 | 3:36:58 1384 8378 23326 10325 2954
Mar-18 | 0:19:36 | 0:12:55 | 0:20:33 0:16:07 | 0:00:00 | 4:14:26 | 12751 11503 26390 10829 2927
Aug-18 | 0:21:41 | 0:20:21 | 0:21:36 0:17:13 | 0:00:00 | 3:45:24 7884 11298 26932 11731 3494
10.72% | 18.34% | 45.86% | 19.54% | 5.53%
B. Response Time: Primary Survey (n=86)
Shah and Thakur Asian Pacific Journal of Health Sciences, 2019;6(3):43-51 Page 46

www.apjhs.com



http://www.apjhs.com/

Asian Pac. J. Health Sci., 2019; 6(3):43-51

e-ISSN: 2349-0659, p-ISSN: 2350-0964

Locations Response time Break Up (actuals) Response time Break Up ( relative percentage) District wise
(Districts) <15 15-30 >30 mins Total < 15 mins 15-30 mins >30 mins
mins mins
Buldana 5 4 10 19 26.3% 21.1% 52.6%
Jalgoan 5 4 4 14 38.5% 30.8% 30.8%
Latur 1 5 4 10 10% 50% 40%
Mumbai 4 3 6 13 30.8% 23.1% 46.2%
Nagpur 5 3 4 12 41.7% 25.0% 33.3%
Pune 3 9 7 19 15.8% 47.4% 36.8%
Total 23 28 35 86
Percentage 26.7% 32.6% 40.7% 100%

(Source: Official MEMS Data, NHM, Maharashtra, Researcher’s analysis, Primary data)

The primary survey findings reiterated official data
analysis, as nearly 40.6% (n=86) of respondents
specified waiting for more than 30 minutes. Table
3Babove depicts the arrival time distribution among the
survey sample, across the different locations. A district
level percentage distribution of response time,
indicated, response times exceeded 30 minutes in one
third or more instances, across all surveyed regions.
Chi square tests for independence did not demonstrate
any association between location (urban and rural
areas) and response times (x2= 0.0806, p=0.960524).A
study conducted at Pune’s Dinnanath Mangeskar
Hospital,to study the outcomes related to 108 MEMS
emergencies also noted that the ambulance reached the
scene within 15 minutes in 58.5% of the cases (n=849)
and reached later than 25 minutes in nearly 25% of the
cases [14].

Treatment and Care provision

An analysis of official data indicated that 75-95% of
the emergencies were transported to a government
facility, while only about 2% to 5% of the emergencies

were transported to a private facility. Almost 2% to
23% of emergencies were managed on site and not
transported. The primary survey findings were not
consistent with official data, since most of the patient
group respondents were recruited at public health
facilities. Among the patient group respondents,50
%(n=56) of the patients were only transported and not
provided with any other treatment on board. The
remaining 50% (n=56) provided with one or more
additional services. Intramuscular injections (16.1%) or
oral medications (14.3%) were the most commonly
dispensed treatment on board, followed by wound
dressing (7.1%) and 1V line (5.4%).

Quality of services

During the primary survey, only the patient group
(n=56), was asked to rate the quality of their
experience (and services provided) on a scale of 1 to 5
across different parameters. The general population
group was excluded from this rating, given that, recall
bias was considered a possibility. The summary of the
rating has been depicted in the Table 4 below,

Table 4: Rating of services and experience regarding MEMS by patient group on a 5 point scale (n=56)

Rating Overall Per. dist | Timeliness Per. Behavior of | Per. dist Ambulance Per.
Quality of of Services dist Ambulance Infrastructure dist
Services Staff and Maintaince

1, Very Poor 0 0.0% 0 0.0% 0 0.0% 0 0.0%

2, Poor 0 0.0% 0 0.0% 0 0.0% 4 7.1%

3, Average 8 14.3% 19 33.9% 5 8.9% 21 37.5%

4, Good 29 51.8% 23 41.1% 23 41.1% 25 44.6%

5, Very Good 19 33.9% 14 25.0% 28 50.0% 6 10.7%

(Source: Primary data)

The measurement of ratings collated during the independence indicated a significant relationship

primary survey indicated that the Quality of services
(85%) and behavior of the ambulance staff (91.1%),
were rated as above average (i.e. Good and above).
However, about 43.6%, rated the ambulance
infrastructure and maintenance as average or below,
while about 34% rated timeliness of provision of
services average. These ratings indicate an unmissable
need to improve the maintenance and infrastructure of
the ambulances along with making services more
readily accessible and available. Chi square test for

between the ratings (above average, average and below
average) and the parameters of quality of services,
timeliness, behavior of staff and ambulance
infrastructure(X2= 26.4711, p<0.00001).

About 24.7% (n=230, 57) provided a total of 88
suggestions regarding 108 MEMS, which were
consolidated, standardized and sorted into distinct
categories. Five categorizes of suggestions emerged,
which have been depicted in the Figure 1 below.

Shah and Thakur
www.apjhs.com

Asian Pacific Journal of Health Sciences, 2019;6(3):43-51

Page 47



http://www.apjhs.com/

Asian Pac. J. Health Sci., 2019; 6(3):43-51

e-ISSN: 2349-0659, p-ISSN: 2350-0964

Figure 1: Distinct categories of suggestions with regards to improvements (n=88)
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1.Better qualified staff that can explain conditionbetter and manage emergencies

2.Improve response time

3.Train staff to be more empathatic towards patient and their families
4.Ambulance cleanliness and comfortable transportation

5.Ensure supply of medicines

(Source: Primary data)

The ‘need for better qualified staff to explain the
condition and manage the emergency more efficiently’
was a top suggestion, by nearly 32% (n=88) making
this statement. This was followed by the need to
improve response times with 20.45% (n=18) making
this suggestion, which further reiterated the findings
related to response times.

The third category statement was ‘need to be more
empathetic towards the patients’, with 19.3% (n=17)
making this statement. Statements made by the patients

were - © being considerate and sensitive to patient’s
condition’, ¢ accommodating requests/ demands’ ,
‘being tolerant and accommodating and spending more
time with the patient’ and ° make efforts to allay the
anxiety and apprehension’. Cleanliness and having an
adequate supply of medicines appeared to be the next
two suggestions. In addition about 12.5% (n=168) of
respondents, aware of the 108 MEMS service, did not
find the services adequate and suggested additional
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services for treatment of common conditions, chronic
ailments and wanted specialist consultations.

DISCUSSION

Ambulance response time is an important measure of
the availability of PHEMS. In the United States, a
response time target of 8 minutes for 90% calls has
been proposed, which is considered appropriate to
influence outcomes of cardiac arrests [15].South
Africa, on the other hand, has ambulance respond time
target of 15 minutes in urban centers and 40 minutes in
rural area[16]. In Iran, the standard is set at 8 minutes,
for 80% of cases, while in Virginia; the average time
for arrival was recorded to be 12 minutes in 2004. In
the Saskatchewan province of Canada 88.3%
emergency calls were responded to within 9 minutes in
urban settings in 2007 [17]. Under the 108 MEMS
project in nearly 25% of the emergencies, the response
times were higher than 30 minutes.

Ambulance deployment per population influences
response times. In Maharashtra, one ambulance is
deployed per 118,605 people (SD+/- 29,997). In
Monterrey, Mexico, one unit serves 100,000 people
and is able to manage an average response time of 10
minutes, while in Hanoi, Vietnam where one unit
serves 3 million people, the average response time is
about 30 minutes [18]. It is obvious that in order to
reduce response times, more ambulances need to be
deployed, which has a financial implication.
Reconsidering the deployment design however, may be
a potential and workable option. A station based static
model is more expensive to serve in contrast to a
temporal deployment model [19]. In a station based
static model, an ambulance is tagged to a base location
and moves to and fro this location. On the other hand, a
temporal deployment model deploys ambulances in the
community, closer to patients, to reduce the response
time as well as to improve efficiency. A risk analysis
and statistics of previous ambulance runs helps
determine ‘temporary’ stations during peak hours [20].
Another study in Melbourne Australia, showed that a
temporal deployment, if managed based on varying
demands can increase efficiencies[21]. There is a
potential scope to review the deployment plan under
108 MEMS services and explore a dynamic temporal
deployment model. However, the rigidity of the
contract arrangement, limits the ability of the private
partner to make this design change, without a
consultation and approbation from the State authorities.
A large proportion of emergencies (nearly 25%)
handledunder the 108 MEMS services arerelated to
pregnancy, labor and child-related emergencies.
Evidence from other states also indicated a similar

pattern, with an assessment report in 2009, noting that
pregnancy-related (20-33%) and trauma or accident
cases (18-39%) were the leading causes of using of
PHEMS across three states of Andhra Pradesh, Gujarat
and Rajasthan [22]. In Maharashtra, 2754 ambulances
operated under the 102 ambulance service scheme
[23]funded under the Janani Shishu Suraksha
Karyakaram  (JSSK), which are meant for
transportation and management of pregnant women
and sick infants. Other States have clearly devised
strategies and protocols to ensure the appropriate usage
of the two simultaneously operating services [24]and to
reduce wastage. This recapitulates the necessity to perk
upthe coordination between 102 and 108 ambulance
services. Alternatively, integration of the two services
may also be explored. A requisite to upgrade the
ambulance infrastructure, cleanliness and response
times was also identified, through the primary survey.
Internationally, the National Health System (United
Kingdom) and Medicare (United States), engage in
regular patient satisfaction surveys to identify issues
and concerns related to the provision of ambulance
services and to understand patient experiences.
However, under the 108 MEMS project, no such
independent patient surveys have been carried out. It is
therefore suggested, that it is vital to undertake these
assessments, to ensure that the quality of services
provided are satisfactory and acceptable to the
community. Mandating the private partner to
incorporate independent patient experience survey
studies should be an integral part of the contract
arrangement. The communities’ expectations of
availing primary care and specialized care services,
was also noted. This need emerged from direct
suggestions to ‘make primary care and specialized
services available’ as well as indirect suggestions
which implied the requirement for ‘a better qualified
staff to explain the condition and manage
emergencies’. The latter suggestion was attributed to
situations where Emergency Services Medical Officers
(EMSOs)refused to  provide specific clinical
management advice without a thorough assessment by
a primary care physician. Additionally, a high
percentage of instances of ‘treated on scene’, also
pointed to the possibility of 108 MEMS being used for
non-emergency care needs. Globally, pre-hospital
emergency medical services are often used as a
substitute for primary care, which hampers the
sustainability and efficiency of emergency care
services [9].Unfortunately, PPP arrangements are prone
to moral hazards, in which, despite being aware of an
inappropriate utilization of services, the private partner
avoids any corrective action; since the costs are
covered by the State [8].Additionally, a fear of action
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by the State against the private provider for denial, in
cases of non-emergency conditions, is a matter of huge
concern, unless explicitly mentioned in the contract.
Evidence suggests, it may not be completely possible
to avoid the misuse of PHEMS by those needing
primary care services [25]; conversely, creating an
awareness among the community and care-givers about
the scope and coverage of the services, through
communication material will help reduce misuse.
What’s more, frameworks to restrict MEMS to ‘repeat
misusers’, may also be used as a strategy, with a
mechanism to minimize the risk of denial of services
for genuine cases.

CONCLUSION

The 108 MEMS ambulance services has catered to
more than 3.4 million emergencies, in five years.
However, findings are suggestive of need to improve
ambulance response time and reduce misuse of services
for primary care or maternal and child transportation.
What’s more, a lack of framework to capture
appropriate feedback on experience and suggestions is
worrisome.

There is a need to examine and assess the contractual
terms, to allow the private partner to redesign the
deployment plans and protocols to avoid the misuse of
services. Exploring the possibility of a single vender
(private partner) to operate the two different ambulance
services (102 and 108) designed for different needs, in
the interest of enhancing efficiencies, should definitely
be considered. PHEMS are an integral part of the
health system and exceedingly vital to improve the
access to health services. Nonetheless, in order to make
these services sustainable, it is critical to enhance
efficiencies, without impacting the quality. Flexibility
in the contract should be allowed, to promote and
encourage innovation.
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