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ABSTRACT
The majority of foot amputations are preventable in 
people with diabetes. Guidelines recommend that people 
with diabetes should receive a foot examination for risk 
assessment, at least annually. In an audit at a primary 
health centre (PHC) in Mumbai, India, no patient with 
diabetes was offered preventive foot assessment in 
preceding 12 months. Problem analysis identified a lack of 
clinic policy, training and equipment for foot assessment. 
There was no standardised referral pathway for patients 
identified with foot at risk of diabetes complications. 
Furthermore, limited data review, high patient volumes 
and little time available with healthcare providers were 
important constraints. A quality improvement project 
was carried out at the PHC from January to September 
2017. The project aimed at increasing compliance to 
standardised foot assessment in patients with diabetes 
presenting to the PHC from a baseline of 0% to 100% over 
6 months. This would help identify patients having a foot at 
risk of complications due to diabetes. The Quality Standard 
on foot assessment was adopted from the Ministry of 
Health and Family Welfare Diabetic Foot Guideline. The 
electronic medical record (EMR) was standardised, health 
providers were trained, PHC processes and referral 
pathways were redesigned. Plan- Do- Study- Act was used 
to address barriers with weekly data review. 88.2% (848) 
of patients with diabetes visiting the PHC during the study 
period received a foot examination. Out of these, 11% 
(95) were identified to have a foot at risk and referred to 
a specialist foot centre. 57% of referred patients followed 
with specialised foot protection services. Training of 
healthcare providers, standardisation of processes and 
regular data feedback can improve diabetic foot care. 
Integrating quality indicators in the EMR helps monitor 
compliance. The inability to use doctor’s time efficiently 
was the biggest challenge and sustaining the change will 
require organisational changes with suitable task shifting.

PROBLEM
Studies from India suggest that foot exami-
nation in people with diabetes is not carried 
out routinely unless the patient reports a foot 
problem.1 East Deonar Dispensary is one of the 
13 primary health centres (PHC) attached to 

the Bhabha Atomic Research Centre (BARC) 
Hospital in Mumbai. BARC Hospital is a 390- 
bedded multispecialty referral hospital that 
provides services under the Contributory 
Health Service Scheme of Department of 
Atomic Energy, Government of India. The 
Department of Surgery at BARC Hospital 
with 55 beds provides both foot protection 
services and tertiary care management of foot 
complications. The East Deonar Dispensary 
is managed in two shifts of 6 hours each by 
2–3 primary care doctors in each shift and it 
has an average daily outpatient load of 270 
patients (average 6500 patients per month). 
In addition, each shift has two nurses, two 
pharmacists, two general duty workers and 
one data entry operator. On 1 April 2017, 
the Dispensary had 12 017 registered patients 
and 1015 (8.4%) of these were on medication 
for diabetes mellitus. The baseline review of 
records showed that preventive foot exami-
nation had not been offered to any patient 
with diabetes in the previous 12 months. In 
the previous year (2016), the Department of 
Surgery received a total of 86 referrals from 
all the 13 PHCs for the management of foot 
ulcers in patients with diabetes. There was 
no separate community podiatry or a system 
for identification and referral of patients to 
foot protection services at the Department of 
Surgery.

The project aimed to increase compliance 
to standardised foot assessment in patients 
with diabetes presenting to East Deonar 
Dispensary from a baseline of 0% to 100% 
from 1 April to 30 September 2017. This 
would help stratify all patients with diabetes, 
receiving a foot assessment, into risk cate-
gories according to the International 
Working Group on Diabetic Foot (IWGDF) 
guideline.2
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BACKGROUND
India with its steeply rising prevalence of diabetes is set to 
become the diabetes capital of the world with reported 
69.2 million people with diabetes in 2015 (prevalence 
rate 8.8%) and a projected 123.5 million by 2040.3 4 Foot 
complications are one of the most serious complications 
of diabetes which cause immense psychological, social and 
economic consequences and may lead to an amputation.5 
The leading cause of lower- limb amputations is diabetes 
and 40%–85% of these are preventable.6 7 According to 
2010 estimates, around 45 000 legs are amputated every 
year in India due to diabetes, of which 75% are poten-
tially preventable as they result from an infected neuro-
pathic foot.8 The key to the prevention of foot complica-
tions and amputations in patients with diabetes is early 
recognition to identify ‘at- risk’ groups so that they can 
be offered patient education, preventive podiatry, appro-
priate footwear, early surgical intervention if necessary 
and continuous follow- up.9

Indian and international guidelines recommend that 
people with diabetes should have their feet checked at 
least once a year.10 11 Primary care providers, with their 
sustained relationship with patients, are best placed to 
identify foot at risk of complications due to diabetes.12–15 
Surveys however indicate that compliance to standard 
recommendations of annual foot examination in patients 
with diabetes in primary care is dismal.16–19

Reported barriers to preventive services in primary 
care include lack of training and resources, lack of time, 
burden of acute illnesses, clinical inertia, unrewarding 
administrative tasks, lack of incentives for preventive 
care, lack of accountability and poor organisational 
structure.20–24

Implementing and sustaining change in clinical prac-
tice is notoriously challenging even if clinicians agree 
with the evidence, and non- adherence to evidence- 
based guidelines is widely reported in preventive care 
management of chronic diseases.1 25 26 A variety of strat-
egies have been used to improve the quality of preven-
tive care delivery, which include financial incentives (pay 
for performance), training of healthcare providers, audit 
and feedback, task shifting to non- physician healthcare 
providers, use of measurable quality indicators, organisa-
tional changes, etc. Among these, the organisation of care 
and audit feedback are reported to have a sustainable 
effect.27 Such preventive strategies are usually successful 
with organisational support and a computerised tracking 
system is used for audit feedback.28

This article reports on improving preventive foot care 
practice for patients with diabetes through implementing 
local Quality Standard (QS) in a busy PHC in urban India 
by providing training, onsite mentoring, redesigning 
of care pathways, standardisation of electronic medical 
records (EMR), regular internal audit and feedback and 
addressing barriers using Plan- Do- Study- Act (PDSA) for 
rapid- cycle testing.29

MEASUREMENT
A baseline assessment was conducted by a multidiscipli-
nary quality improvement (QI) team consisting of three 
primary care physicians, one nurse, two surgeons, one 
QI expert, a registration clerk and a statistician. EMR of 
all patients registered with East Deonar Dispensary for 
12 months before the start of the project implementa-
tion were reviewed and patients with diabetes were iden-
tified. The American Diabetes Association defines the 
diagnostic criteria for type 2 diabetes as fasting plasma 
glucose (FPG) 126 mg/dL or glycosylated haemoglobin 
(A1C) ≥6.5%, confirmed by a repeat testing.30 However, 
for this study the operational definition was an adult with 
age 18 years and above and receiving at least one medi-
cine or insulin for the management of diabetes (except 
gestational diabetes). This operational definition was 
chosen for the following reasons. (1) Among the dispen-
sary doctors, there was a variation in cut- off points of A1C 
in diagnosing diabetes. (2) There was variation in data 
entry in EMR and diagnosis was missing in many records 
making it impossible to identify the patients with diabetes 
directly from the Hospital Information System (HIS). (3) 
Laboratory values of A1C or FPG could not be used to 
diagnose diabetes as EMR was introduced in 2008 and it 
was not possible to retrieve laboratory records before that 
period.

Pharmacy dispensing records from HIS were used to 
identify and track patients on at least one medicine or 
insulin for the management of diabetes. A manual review 
of the list was carried out by dispensary doctors to exclude 
patients receiving an antidiabetic drug for any other 
diagnosis, for example, metformin for polycystic ovarian 
disease. Our operational definition may have missed out 
some patients with early diabetes who were not on treat-
ment. However, foot complications are known to occur 
in people with long- standing diabetes and it is unlikely 
that the patients we may have missed had a foot at risk of 
complications.31

After patients with diabetes were identified, their EMR 
was reviewed to find out if they had received a foot exam-
ination for risk assessment in 12 months preceding the QS 
implementation. The baseline review of records showed 
that none of these patient had received a foot examina-
tion. In preparation for the QI project, the recording of 
foot assessment in patients with diabetes was standardised 
in the EMR by introducing a prefilled format with a drop-
down menu and a process was created for patients with 
diabetes to have their diagnosis recorded along with 
their IWGDF risk category on the cover page of their 
EMR. Furthermore, a process was created to track the 
follow- up of referred patients to the specialist foot protec-
tion clinic using the EMR. Finally, a process was estab-
lished to regularly collect data on compliance with the 
standardised protocol for foot assessment. This included 
a manual daily data collection by the registration clerk 
and a mechanism for a statistician to retrieve data from 
the HIS every week. This data collection entailed a listing 
of patients with diabetes visiting the dispensary based on 
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two sources: (1) the registration clerk identifying patients 
with diabetes by enquiring with them at the time of regis-
tration and (2) a daily review of the pharmacy records 
to identify patients who were issued drugs to control 
diabetes. Records of patients on this list were then manu-
ally reviewed to check whether a foot assessment had been 
performed and recorded. From the HIS, similar informa-
tion was retrieved every week. The dual system of data 
collection was kept in place initially to have a redundancy 
while the data collection process was being streamlined. 
The following process and outcome measures were used 
to assess and monitor improvement.

Process measure:
(i) The proportion of patients with diabetes attending 

the dispensary who had not received a standardised foot 
risk assessment in the preceding 12 months and received 
it during that visit.

Outcome measure:
(i) The proportion of patients with diabetes identified 

to have a foot at risk for complications following stan-
dardised foot examination.

DESIGN
The QI team assessed the problem using Fishbone anal-
ysis (Ishikawa diagram) (figure 1).32 The causes identified 
included: lack of a clinic policy to offer annual foot exam-
ination to patients with diabetes; primary care doctors 

not trained in diabetic foot (DF) care; lack of equipment 
for foot examination; patient data not reviewed and used 
for regular feedback; absence of a standardised referral 
pathway for patients identified with a foot at risk and 
limited time available with a doctor for each patient due 
to high patient volume.

The QS from the Ministry of Health and Family Welfare 
guideline on ‘The Diabetic Foot’ was adapted into a stan-
dardised clinic policy for foot assessment in patients with 
diabetes. It was contextualised for East Deonar Dispensary 
and BARC healthcare system.10 The policy included details 
on when and how to assess feet of patients with diabetes for 
risk factors, stratification of risk, counselling on foot care, 
appropriate referral and further follow- up (figure 2). 
According to this policy, all patients with diabetes visiting 
the dispensary who had not received a standardised foot 
risk assessment in the last 12 months should receive a 
foot evaluation. The protocol included eliciting a history 
of altered sensation, claudication, past ulcers or ampu-
tations and a clinical examination for callus, deformity, 
webspace infection, peripheral arterial disease (PAD) and 
peripheral neuropathy (PN). PAD was assessed by clinical 
history and palpation of posterior tibial artery (PTA) and 
dorsalis pedis artery (DPA) of the foot. PN was assessed 
by loss of protective sensation (LOPS) using a Semmes- 
Weinstein’s 5.07 monofilament (standardised screening 
tool). Based on this evaluation, patients were stratified 

Figure 1 Problem analysis by Ishikawa diagram. OPD, Out Patient Department.
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into risk categories (0–3) according to the IWGDF guide-
line (table 1).2 Patients found to have claudication or risk 
categories 1–3 were referred to foot protection service at 
the Department of Surgery of BARC Hospital. The foot 
protection service provided plantar pressure assessment, 
callus removal and appropriate footwear to offload pres-
sure points in consultation with a pedorthotist. Patients 
with asymptomatic PAD were offered statins and one anti-
platelet. All patients were further followed at the PHC as 
per the IWGDF guideline described in table 1.2

Training was provided to primary care doctors and 
nurses on the standardised policy for foot assessment in 
patients with diabetes. Also a refresher training on the 
management of diabetes in primary care was included 
since variation in clinical practice was noted. The supplies 
needed for foot assessment and patient education in 
primary care were assessed and procured.

A written informed consent was obtained from each 
patient before they were included in the project.

STRATEGY
A series of PDSA cycles were tested over 6 months to 
improve foot examination among patients with diabetes. 
The QI team met regularly to review the analysed data, 
discussed barriers as they arose and designed solutions 

to address the problems identified. Data were shared and 
discussed with front- line staff and patient representatives. 
The key PDSA cycles tested during this period are listed 
in the attached online supplementary file 1.

PDSA 1: A new clinic policy on standardised foot 
assessment of patients with diabetes was developed by 
the QI team. It was adapted from the MoHFW guide-
line and contextualised for the BARC healthcare system. 
This policy was introduced from 1 April 2017 and data 
collected on how many doctors were complying with it. 
Only three out of six primary care doctors were found to 
comply with the new policy because some of the doctors 
still lacked confidence in their skills to assess the feet of 
patients with diabetes. The initial training primary care 
doctors had received was perceived to be theoretical and 
lacked emphasis on practical skills. Hence, onsite skill- 
building training was suggested.

PDSA 2: Onsite Training was provided by the foot 
protection team of BARC Department of Surgery and 
data were collected to validate foot assessment find-
ings of primary care doctors by a repeat examination 
done by a general surgeon. Variation in assigned risk 
categories was noted between primary care doctors 
and the surgeon due to different instructions provided 
to the patient before the examination. This led to 

Figure 2 Redesigned care pathway for diabetic foot care. PAD, peripheral arterial disease; IWGDF, International Working 
Group on Diabetic Foot.

Table 1 Risk classification system and preventive assessment frequency2 10

Category Characteristic Follow- up frequency

0 No peripheral neuropathy Once in a year

1 Peripheral neuropathy Once in every 6 months

2 Peripheral neuropathy with peripheral artery disease and/or a foot deformity Once in every 3–6 months

3 Peripheral neuropathy and history of a foot ulcer or lower- extremity amputation Once in every 1–3 months
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a discrepancy in patient response at the time of foot 
assessment. Also, patients were examined in variable 
positions ranging from sitting, reclining to lying down. 
In addition, there was variation in the technique used 
to perform monofilament test and palpating peripheral 
pedal pulses. Continued onsite mentorship by a general 
surgeon was proposed to standardise foot assessment, 
decrease interobserver variation and strengthen the 
skills of primary care doctors.

PDSA 3: Regular onsite mentorship continued to 
standardise patient instructions, position during the 
examination, the technique of monofilament test and 
palpation of peripheral pulses. This was provided by a 
general surgeon for 1 hour per week for six consecutive 
weeks. All doctors agreed to change the examination 
position to lying down for a more reliable foot assess-
ment. Also, the number of points to be assessed for 
monofilament test was standardised to 10 points (nine 
plantar and one dorsal) and the definition of LOPS 
was standardised as ‘lack of sensation at even a single 
point, confirmed by retesting the site’.33 Furthermore, 
PAD was defined as the absence of pulsation in both 
the DPA and PTA. Data were again collected to validate 
foot assessment findings and a decrease in variation 
was noted in assigned risk categories between primary 
care doctors and surgeons. Primary care doctors with 
better skills were assigned management of all patients 
with diabetes during their shift. They also took on the 
responsibility of providing mentorship to their peers.

PDSA 4: The QI team assigned one physician in every 
Out Patient Department (OPD) shift to provide manage-
ment to all patients with diabetes, including foot assess-
ment and counselling. Data collected showed an increase 
in the proportion of patients who had received a foot 
examination. However, an uneven distribution of work 
was noted. There are usually 2–3 doctors in every OPD 
shift. Since one doctor was providing care only to the 
patients with diabetes, which accounted for <10% of all 
patients registered with the dispensary, the remaining 
1–2 doctors had a huge patient load. Hence, daily foot 
assessment was stopped and replaced by a once a week 
dedicated diabetes clinic.

PDSA 5: Saturday was chosen for the dedicated diabetes 
foot clinic. This is because on Saturday the Dispensary 
had an existing process of offering glucometer blood 
sugar testing to monitor diabetes control and a single shift 
with six doctors. Two out of six doctors were assigned to 
provide diabetes management including foot assessment. 
However, this change caused a decrease in the proportion 
of patients with diabetes who received foot examination 
in that week because many patients visited the clinic on 
Monday–Friday only and therefore missed a foot exam-
ination. To address the issue, daily diabetes management 
was also offered on weekdays for patients unable to attend 
the dedicated diabetes clinic on Saturdays. To increase 
the proportion of patients with diabetes receiving foot 
examination, the QI team suggested testing a whole day 
diabetes camp.

PDSA 6: Whole- day special diabetes camp was organ-
ised by the dispensary in collaboration with the Surgery 
Department foot protection team. Data continued to 
be collected on the proportion of patients with diabetes 
who received a foot examination. Patients appreci-
ated receiving multidisciplinary services in one place, 
and the proportion of patients with diabetes receiving 
foot examination increased. The QI team agreed to 
continue offering a dedicated whole- day diabetes camp 
once in every 1–2 months. This was provided along with 
the weekly (Saturday) diabetes clinic and daily diabetes 
management.

While testing PDSAs, a random audit of the manual data 
collection process revealed errors. The reasons for errors 
were as follows. (1) Some patients with diabetes could not 
be identified by the registration clerk during rush hours 
or if patients were unwilling to share their diabetes status. 
(2) Some patients with diabetes came to the dispensary 
for a treatment other than a refill of diabetic medication 
and therefore could not be identified by a review of phar-
macy records. (3) There were few duplicate entries due 
to human errors, and unique patient identifiers helped 
detect them. As a result, a greater reliance was shifted to 
data retrieved from HIS and manual data collection was 
subsequently discontinued.

RESULTS
At the start of the study, on 1 April 2017 the East Deonar 
Primary Health Centre had a total of 12 017 registered 
patients. By the end of the study period on 30 September 
2017, 1515 patients had moved out of the primary care 
centre (emigrant population) due to work transfer or 
retirement, leaving 10 502 patients on the list. Mean-
while, 1629 new patients were registered due to transfer 
or recruits (immigrant population). This gave a total 
of 13 646 baseline population for the study. From this, 
1087 (7.9%) patients were identified to have diabetes.

Of note, 961 (88.4%) patients with diabetes visited 
the PHC at least once in the 6 months during the QS 
implementation. Among these, 848 (88.2%) received a 
foot assessment. Out of 848 patients who had their feet 
examined, 95 (11%) were identified to have a foot at risk 
(RC1–85, RC2–5, RC3–5). LOPS was present in all 95 
(11%) patients and PAD was found in 10 (1.2%) patients. 
All patients with a foot at risk of complications were 
referred to a specialist foot clinic. However, only 54/95 
(57%) patients followed up. The results are summarised 
in table 2.

LESSONS AND LIMITATIONS
The key lessons learnt and limitations encountered 
during this QI project are as follows:
1. PN, defined by LOPS to 10 g monofilament, was 

found in 11% of patients with diabetes which is 
consistent with the reported range of 8.4%–17.7% 
in similar clinical settings (patients with diabetes 
reporting at community centre) using the same 
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detection tool (10 g monofilament).34 35 The QI 
project achieved a foot assessment in 88.2% of 
patients with diabetes. Many of the patients who did 
not have their feet examined were actually ‘proxy 
consultations’ with family members sent to collect 
medicines on their behalf. We need a plan to reach 
out to patients who are elderly or live far away and 
send a representative to collect medicines on their 
behalf. Despite repeated reminders, we failed to get 
these patients to visit the clinic for foot evaluation.

2. Contextually appropriate refresher training of pri-
mary care physicians needs to be combined with on-
going coaching and mentoring to build knowledge, 
skills and confidence.

3. A team- based approach with continuous engagement 
of healthcare providers was useful in reviewing data, 
identifying problems and planning changes tested 
through the ‘PDSA’ cycles to standardise the process 
of foot assessment in patients with diabetes. There 
were frequent team meetings to review data, celebrate 
success and address barriers. Intrinsic motivation was 
built in primary care physicians when they received 
appreciative feedback from patients and peers. This 
was key to the success of the project.

4. The use of simple measures to track progress and 
integration of quality indicators in existing medical 
records helped in the improvement of processes.1 36 
Improvements were noted using a system of regular 
audit, feedback and re- organisation of care path-
ways.37 38

5. Support by dispensary leadership was critical to re-
move barriers, test new changes, institutionalise new 
processes and keep the dispensary staff motivated. 
Strong and competent clinical leadership is critical 
to give the initial boost to any change in a system rid-
dled by clinical inertia, address local barriers and en-
sure teamwork.38

6. The doctor’s time was noted to be inefficiently used 
and was a key bottleneck. A large proportion of the 
doctor’s time was spent on non- clinical clerical tasks 
such as organising patient appointments for special-
ists. They also provided frequent medicine refills be-
cause pharmacy had limited stocks and were required 
to dispense prescriptions for short duration only. 
This barrier requires system changes that are beyond 
the authority of the PHC leadership. In the absence 
of these organisational changes, the primary care 
doctors are at risk of a ‘burn- out’ with little interest 
in preventive care. It is acknowledged that improve-
ment in preventive care has more to do with the or-
ganisation of care than gaps in knowledge or skills.38

7. Another challenge was the difficulty in providing 
one- to- one structured patient education on diabetes 
during a busy clinic. Doctors found detailed counsel-
ling very time- consuming and a hurried one- sided 
patient education proved unrewarding. Task- shifting 
responsibilities from doctors to nurses was attempted 
for counselling of patients. However, nurses did not 

report to the local dispensary leadership and wider 
system- level changes were required to change their 
defined roles and responsibilities. As an alternative, 
patient education handouts were distributed while 
patients waited for their doctor’s consultation. These 
handouts were prepared in English and in two oth-
er regional languages. They emphasised self- care, 
identification of warning signs and whom to report. 
Also, doctors running the Saturday Diabetes Clinic 
started group education and interactive sessions with 
the help of audiovisual aids including patient educa-
tion videos. The one- to- one structured patient edu-
cation was limited to patients with risk categories 1–3 
who followed up for foot protection services at the 
Department of Surgery.

8. It is well known that preventive activities are often 
not taken seriously by patients especially if they are 
asymptomatic.39 40 Out of the 95 patients with a foot 
at risk referred from the PHC to the foot protection 
service, only 57% followed up despite telephonic 
reminders.

9. An unintended positive consequence was that over-
all management of diabetes improved along with an 
improvement in foot care. This is because providers 
received refresher training on the management of di-
abetes in primary care and started regularly reviewing 
their data, and there was an increased focus on diabe-
tes management with the weekly Saturday clinic and 
monthly camp.

10. No systematic evaluation of costs was conducted 
in the implementation of this new primary care 
practice of assessing the feet of patients with 
diabetes. Further studies on both cost and cost- 
effectiveness would be helpful.

While the QI project was successful in meeting its 
initial objective of assessing a substantial proportion of 
patients with diabetes for identification of foot at risk 
of complications, sustaining the clinical practice as a 
routine is still a challenge. The QI team would need 
to continue regular and repetitive audit and feedback, 
combined with other system- level interventions to 
address barriers.37

CONCLUSION
To the best of our knowledge, this is the first time QS derived 
from Standard Treatment Guideline on Diabetic Foot has 
been implemented in primary care in India. In this pilot 
project, we were able to create an integrated multidiscipli-
nary DF care service but this may be difficult to replicate 
in other primary care settings. There is currently limited 
capacity in India and the South Asia region to provide 
specialised DF care services. In low/middle- income coun-
tries (LMICs), podiatry as a discipline is emerging, and few 
tertiary care centres are providing multidisciplinary foot 
care services. DF complications are usually treated in the 
general surgery units of secondary or tertiary care hospi-
tals.33 LMICs need to progress and develop a three- tier 
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system for foot care similar to advanced healthcare systems 
in high- income countries. This includes preventive services 
and appropriate referral from primary care; foot protec-
tion services at community level for management of simple 
foot problems and multidisciplinary foot care services at 
tertiary level to handle complex foot problems.11 In our 
project, reliable use of data for continuous QI was possible 
because of the availability of EMR. This may however not 
be immediately generalisable to health systems in India 
which are still dependent on paper records. A national 
commitment to introduce EMR in the public health system 
has been made but it is likely to take time to be imple-
mented. Integrating quality indicators in the EMR would 
help monitor the quality of care delivered.
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