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ABSTRACT

Objectives: Consequent to the drastic growth that has occurred over the past few decades in the dental
education sector, dental profession in India, has also undergone changes. Hence, it is critical to inquire whether
the current training that is being offered to dental students is successful in preparing them adequately to
meet the challenges of the changing dental profession. We have aimed to assess the level of preparedness for
independent dental practice among newly graduated dentists of Kerala and to explore the factors associated
with their preparedness.
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Public Health Research Materials and Methods: This cross-sectional survey was conducted among a random sample of 400 recently
Consultant, Women’s Institute graduated dentists from Kerala. We developed and validated a self-administered scale named Preparedness for
for Social and Health Studies, Practice among Dental Graduates-Scale, PPDG-S, to assess the level of preparedness. The overall preparedness
AGRA - 32, Anayara, scores were categorized based on the median value of the total score (87) — score less than or equal to the

median was considered “low preparedness” (0-87) and score greater than the median (>87) was considered
“high preparedness.” The difference in proportion between high and low prepared participants across socio-
demographic background, training characteristics, and employment characteristics was assessed and the
dr.malumohan@gmail.com significance was tested using the Chi-square test. A binary logistic regression analysis was conducted to identify
the predictors of preparedness among recent dental graduates.
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INTRODUCTION

Dental profession in India has undergone significant changes
over the past few decades consequent to the drastic growth
which has occurred in the dental education sector. The rising
presence of private sector in health professional education
has been criticized by many quarters in academia over the
past three decades. The critics of rampant privatization have
repeatedly raised the issue of inadequate exposure of private
college trained students to clinical material, due to lesser
patients visiting these institutions.!*! The situation appears
even graver, when its consequences are reflected in the
context of the poorly monitored and increasingly saturated
private dental practice sector, especially in urban India.

Dental care is almost exclusively delivered in the private
sector in India and <5% dentists’ practice in the public
sector. There have been reports of unfavorable professional
circumstances like unemployment among dental graduates
from across the world and India.*®" A recently published
cross-sectional survey in Kerala, reports the presence of high
unemployment and financial vulnerability among freshly
graduated dental practitioners. The highly crowded and
competitive private practice sector remains the predominant
employment avenue for the dental graduates in the state. One
major observation made by the study was that the public
sector trained graduates fared considerably better than
private sector graduates in terms of securing employment
and receiving a decent remuneration.”)

Under these circumstances, it is critical to enquire
whether the current training which is being offered to
dental students is successful in preparing them adequately
to meet the changing dental profession. The findings
of such an inquiry will reflect not only on the extent to
which dental training has prepared them, but also on the
potential quality of dental care delivered. “Preparedness
for practice” is a concept different from other similar
concepts which have been used in the literature to explore
the quality of health professions, such as competencies
or Entrustable Professional Activities. These concepts
reflect the extent to which new graduates or learners have
imbibed the knowledge and skills required for independent
practice, imparted to them through the training process.
However, they do not consider the extent to which the
graduates are prepared to work independently in the
prospective or new settings of employment and cope with
the potentially diverse and complex challenges awaiting
them. We have thus conceptualized “preparedness” as a
concept that encompasses the knowledge, skills, and other
professional attributes that will prepare a new graduate
to transition from being an intern or resident in the ideal
and/or familiar settings of their training institution, to an
independent professional, ready for a less than ideal, and
messy and/or unfamiliar work place.”! In other words,
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we have conceptualized “preparedness” as a measure of
employability. Through this study, we have aimed to assess
the level of preparedness for independent dental practice
among newly graduated dentists of Kerala and to explore
the factors associated with preparedness.

MATERIALS AND METHODS

This cross-sectional survey was conducted among a random
sample of recently graduated dentists from Kerala. The
sample size was statistically determined at 95% confidence
interval and an absolute precision of 5%, a non-response
rate of 9%, the sample size was estimated to be 399
(rounded off to 400).”) All registered dental graduates
who completed BDS degree between 2014 April and 2018
February from any recognized (by the Dental Council of
India) public or private dental college within Kerala, with
permanent address (as per the information provided at the
State Dental Council) in one of the six districts of south and
central Kerala (Thiruvananthapuram, Kollam, Alappuzha,
Pathanamthitta, Kottayam, and Ernakulam) were included
in the study.

Circular systematic random sampling was employed, in
which, the total number of graduates in each district is
divided by the number of graduates required in each category
(public or private), to obtain the sampling interval in each
category. The sample was selected such that the district-wise
ratios of graduates in the sampling frame were maintained.
The sample from each district also maintained the public-
trained to private-trained ratios of the sampling frame from
the corresponding district.

The Institutional Ethics Committee cleared the proposal
for the study, during July 2017 (SCT/IEC/1069/June-2017).
Written informed consent was sought from every participant.

Study tools

A self-administered survey pro forma collecting information
about the basic socio-demographic profile, employment
options, and career choices of recent graduates was used
among the participants. Following this, we did an assessment
of preparedness for independent practice among recent
graduates using the 30-item scale (Preparedness for Practice
among Dental Graduates-Scale, PPDG-S), which was
also self-administered. The scale was scored on a 5-point
Likert scale — completely prepared, well prepared, neither
well prepared nor poorly prepared, poorly prepared, and
completely unprepared).

PPDG-S was developed and validated by the authors for the
purpose of this study. It was based on a conceptual framework
developed through a combination of meta-synthesis of
the literature and qualitative exploration through in-depth
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interviews with a diverse theoretical sample of community
members (age, gender, socio-economic status, and location
of residence) and dental professionals (practitioners with
different range of experience in clinical practice, dental
academicians, and students). The detailed methodology of
the meta-synthesis is published elsewhere."! The question
which was explored during the qualitative exploration was,
“what are the attributes that you expect in a dental professional
prepared for practice?” An initial item pool was created which
was subsequently reduced to an item pool using Exploratory
Factor Analysis using Principal Component Analysis
Method. Subsequently, we assessed the psychometric
properties of the tool.

Statistical analysis

The level of preparedness was assessed using the sum of scores
of individual items. We converted the overall preparedness
scores into two categories based on the median value of the
total score (87) — score less than or equal to the median was
considered “low preparedness” (0-87) and score greater than
the median (>87) was considered “high preparedness.” The
self-reported preparedness of the graduates in the individual
items was assessed on the basis of median preparedness
scores.

The difference in proportion between high and low prepared
participants across socio-demographic background, training
characteristics, and employment characteristics was assessed
and the significance was tested using the Chi-square test. The
multicollinearity of the factors which emerged significant
in the bivariate analysis was assessed in a correlation matrix
using the variation inflation factor (VIF), and the variables
which had the least collinearity when assessed in pairs (VIF
value less than the selected arbitrary cutoft value of 5) were
used in multivariate analysis.

RESULTS
Psychometric properties of the PPDG-S

The conceptual framework based on which PPDG-S was
developed had seven domains [Figure 1]. The scale good
internal consistency (Cronbachs o = 0.935), split half
reliability (first half of 15 items, oo = 0.908 and second half
of 15 items, o= 0.903; r = 0.764) and test-re-test reliability
(Pearson’s correlation coefficient, r = 0.945). All 30 items
attained the critical content validity ratio value of 0.75
recommended by the Lawshe method of content validity
assessment, and the content validity index of the tool was
0.825. The overall agreement among the panellists was
estimated using online multi-rater Kappa calculator, and
it showed good inter-rater agreement (r = 0.86).'" The
scale was found to have adequate face validity when tested
with a purposive sample of 15 fresh graduates and interns.

Communication &
interpersonal skills

Confidence

Preparedness for
practice

Social &
community
orientation

Financial solvency
skills & clinical
entrepreneurship

Professionalism
& ethical
Jjudgment

Figure 1: Conceptual framework explaining “preparedness for
practice”

The construct validity of the final 30 item scale of PPDG-S
was demonstrated using the rotated component matrix in
Exploratory Factor Analysis. It showed good convergent and
discriminant validity (final scale attached as supplementary
material).

Profile of the study participants

The detailed socio-demographic profile, training, and
employment characteristics of the study sample have
been published previously.”! [Table 1] depicts the overall
profile of the study participants. Our study sample was
consistent with the gender distribution of the sampling
frame with a greater proportion of women. Graduates
trained from private dental colleges formed the majority. A
greater proportion of graduates gained admission through
management/NRI seats rather than through merit. Only a
small proportion of the study participants belonged to the
Scheduled Castes. A notable proportion of recent dentists
in the study sample included either currently unemployed
graduates or those who did not earn an income from
dentistry.

Preparedness for practice among study participants

Through Figures 2 and 3, we describe the distribution of
preparedness scores. The mean score was 85.26 out of a
maximum attainable score of 120. The normality of the
distribution was assessed using Shapiro-Wilk test, and it was
found to be significant confirming a non-normal distribution
(Shapiro-Wilk statistic — 0.968, P = 0.000).
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Table 1: Socio-demographic characteristics, training background, and employment characteristics of the study participants.
Variables Proportion of participants (%)
Gender Women 276 (69)
Men 124 (31)
Caste OBC (non-creamy layer)# 138 (34.5)
General 132 (32.75)
OBC (creamy layer)## 97 (24.25)
SC 33(8.5)
Number of earning members (Two-income Households with a single source of income (either father or mother) 298 (74.5)
vs. one-income households) Households with dual sources of income (both father and mother are earning) 102 (25.5)
Source of financing for graduate education ~ Financed by parents or family 187 (46.8)
Sale of assets alone 160 (40)
Educational loan alone 32 (8.0)
Both of the above 21(5.2)
Education: Type of institution Private 307 (76.8)
Public 76 (19)
Cooperative 17 (4.3)
Type of admission to BDS Management/NRI 231(57.8)
Merit 169 (42.2)
Employment status Currently employed* in dentistry with an income 269 (67.3)
Currently employed* in dentistry without an income 19 (4.7)
Currently not employed* in dentistry 112 (28.0)
# - The members of the Other Backward Communities caste category who are eligible for the 27% reservation in education and jobs as per the directions
of the Ministry of Human Resource Development, since the income level of their families’ is less than six lakhs per annum; ## - the members of the Other
Backward Communities caste category who are not eligible for the 27% reservation in education and jobs since they are considered “socially advanced” as
per the directions of the Ministry of Human Resource Development, since the income level of their families’ is more than 6 lakhs per annum.

501 Mean = 85.26

Std. Dev. = 10.499
N =400

40

30 /‘"\

T T T T
70.00 80.00 90.00 100.00
Skewness = - 0.546 £0.122; Kurtosis = 0.078 £0.243

60.00

Figure 2: Histogram with a normality plot.

The majority of the participants reported themselves to be in
the “low preparedness” category (209, 52.3%) as compared to
the “high preparedness” category (191, 47.8%). The graduates
generally felt “well prepared” or “completely prepared” in 26
of the 30 areas considered by the scale across five domains,
namely — competence in general oral health assessment and
preventive care (items 1-4), technical competence in clinical
care (items 5-13), independent management of dental
practice (items 14-20), communication and interpersonal
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Figure 3: Box plot describing the data distribution of total
preparedness scores.

skills (items 21-26), and patient-centered dental practice
(items 27-30). The median scores reflect that they generally
felt ambivalent (“neither prepared nor unprepared”) in
four areas — orthodontic treatment planning (item 9 under
technical competence in clinical care), confidence to
independently manage emergency situations in dental office
(item 14 under independent management of dental practice),
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Table 2: Item wise distribution of preparedness outcomes.

Domain/Item

Competence in general oral health assessment and preventive care (%)

Diagnosis
Treatment plan
Non-surgical management of periodontal problem
Preventive care
Technical competence in clinical care (%)
Conservative restorative care
Aesthetic restorative care
Crowns
Dentures
Orthodontic treatment planning
Local anesthesia
Oral surgical procedures
Endodontic treatment
Drug prescription
Independent management of dental practice (%)
Emergency situations
Independent patient management
Profitable dental clinic
Set up of dental clinic
Work place hazards
Tatrogenic problems
Creation of learning opportunities
Communication and Interpersonal skills (%)
Patient communication
Sensitive information
Communication with support staft
Management of fearful patients
Patients with special needs
Shared decision making
Patient centered dental care (%)
Informed consent
Confidentiality
Privacy
Consideration of patient compliance

High preparedness Low preparedness
314 (78.5) 86 (21.5)
377 (94.25) 23 (5.75)

320 (80) 80 (20)
352 (88) 48 (12)
366 (91.5) 34 (8.5)
299 (74.75) 101 (25.25)
213 (53.25) 187 (46.75)
297 (74.25) 103 (25.75)
124 (31) 276 (69)
204 (51) 196 (49)
336 (84) 64 (16)
221 (55.25) 179 (44.75)
314 (78.5) 86 (21.5)
163 (40.75) 237 (59.25)
299 (74.75) 101 (25.25)
186 (46.5) 214 (53.5)
153 (38.25) 247 (61.75)
238 (59.5) 162 (40.5)
299 (74.75) 101 (25.25)
210 (52.5) 190 (47.5)
250 (62.5) 150 (37.5)
289 (72.25) 111 (27.75)
374 (93.5) 26 (6.5)
300 (75.0) 100 (25.0)
210 (52.5) 190 (47.5)
356 (89.0) 44 (11.0)
333 (83.25) 67 (16.75)
331 (82.75) 69 (17.25)
379 (94.75) 21 (5.25)
350 (87.5) 50 (12.5)

confidence in one’s ability to independently run a profitable
dental clinic (item 16 under independent management of
dental practice), and setting up of an independent dental
practice in Kerala (item 17 under independent management
of dental practice). In [Table 2], we have combined the
scores of each item and dichotomized them into prepared
(combined well prepared and completely prepared) and
poorly prepared (combined completely unprepared, poorly
prepared and neither prepared nor unprepared).

In the bivariate analysis, five variables were found to have
significant differences in their proportions between the
high and low preparedness categories — gender, caste, type
of training institution, work experience, and frequent job
changes [Table 3]. A greater proportion of women reported
high preparedness as compared to men (51.4% as opposed to
39.5%). A significantly higher proportion of graduates from

SC category reported low preparedness (87.9%) compared to
the other categories. A greater proportion of graduates who
trained in government dental colleges (63.2%) reported high
preparedness than the graduates who trained in private or
cooperative colleges (44.1%). However, the type of channel
through which the candidate secured admission in a college
- merit quota or management/NRI quota — did not seem to
influence the differential proportion of graduates.

All the variables considered under the work experience
of graduates were found to be associated with the overall
preparedness for practice. Among the highly prepared,
the proportion of the currently employed (53.1%) and
those employed in the past (59.3%) were much higher
than the proportion of currently unemployed (33.9%) and
those unemployed in the past (17.6%). The mean number
of job changes was found to be inversely correlated with
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Factors

Socio-demographic background (%)

Low preparedness (1=209)

Gender
Men (n=124) 75 (60.5)
Women (n=276) 134 (48.6)
Caste
SC (n=33) 29 (87.9)
OBC (non-creamy layer) (n=138)# 56 (40.6)
OBC (creamy layer) (n=97)## 49 (50.5)
General (n=132) 75 (56.8)
Training background
Type of institution
Public (n=76) 28 (36.8)
Private/cooperative (n=324) 181 (55.9)
Type of seat
Merit seat (n=169) 90 (53.3)
Management/NRI seats (n=231) 119 (51.5)
Work experience
Current employment status
Unemployed (1=108) 74 (66.1)
Employed (n=288) 135 (46.9)
Past employment status
Unemployed in the past (1=68) 12 (17.6)
Employed in the past (n=332) 197 (59.3)
<1 year (n=95)* 79 (83.2)
<24 months (n=182) 84 (46.2)
24-48 months (n=118) 41 (34.7)
Number of job changes till now (n=395)**
Changed jobs <3 times (n=248) 104 (41.9)
Changed jobs 3 times or more times (1=147) 105 (1.4)

Table 3: Association of socio-demographic, training, and employment characteristics with preparedness outcomes in bivariate analysis.

High preparedness (n=191) Chi-square P-value

4.883 0.027
49 (39.5)
142 (51.4)

25.545 0.000
4(12.1)
82 (59.4)
48 (49.5)
57 (43.2)

8.928 0.003
48 (63.2)
143 (44.1)

0.118 0.731
79 (46.7)

112 (48.5)

38(33.9)
153 (53.1)

11.911 0.001

56 (82.4)
135 (40.7)
16 (16.8)
98 (53.8)
77 (65.3)

39.319 0.000

53.469 0.000

144 (58.1)
24 (28.6)

32.222 0.000

*Excluded those who graduated between 2017 and 2018; **Excluded those who have never been employed after graduation. OBC (non-creamy layer)

#The members of the other backward communities caste category who are eligible for the 27% reservation in education and jobs as per the directions of

the Ministry of Human Resource Development, since the income level of their families is <6 lakhs per annum. OBC (creamy layer); ##the members of the
other backward communities caste category who are not eligible for the 27% reservation in education and jobs since they are considered “socially advanced”
as per the directions of the Ministry of Human Resource Development, since the income level of their families’ is more than 6 lakhs per annum

preparedness outcomes, i.e., greater mean number of
job changes lower the preparedness. The duration after
graduation completion was found to be positively correlated
with preparedness outcomes, i.e., greater time elapsed after
graduation higher the preparedness. A higher proportion of
graduates who spent at least 1 year in the same job (65.8%)
reported better preparedness compared to those who spent
<1 year in a job (16.8%). The proportion of highly prepared
among those who frequently changed jobs (3 or more times
since graduation) was significantly lower (28.6%) than those
who had greater stability in employment (changed jobs
<3 times).

The differences in preparedness based on gender, caste, work
experience, and job changes across individual items in the
scale are presented in [Table 4].

Men scored significantly higher in general oral health
assessment skills such as diagnosis, development of
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treatment plan, orthodontic treatment planning, and in the
management of workplace hazards. Women fared well in
conservative and esthetic restorative care, drug prescription,
lifelong learning, communication and interpersonal skills,
and provision of patient-centered dental care.

The graduates belonging to SC category felt poorly prepared
than those belonging to the other caste categories in many
areas such as provision of preventive care, in conservative
restorative care, in independent patient management, in
many areas of communication, and interpersonal skills and
patient-centered dental care.

Those who were trained in the public sector training
institutions fared consistently better than those who trained
in private/cooperative sector institutions in all domains.
A greater proportion of those who had been employed
continuously in a single job for at least 1 year was better
prepared in the domains of technical competence in clinical
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care, communication, and interpersonal skills and provision
of patient-centered care.

Caste was found to be significantly associated with overall
preparedness and being an SC graduate posing a high risk
for low preparedness in bivariate analysis (unadjusted OR -
12.567). However, due to the low precision of the OR (wide
confidence interval) and the relatively smaller proportion of
graduates belonging to the category in the sample (n = 33,
8.5%), we did not include caste as a variable in the binary
logistic regression mode [Table 5].

Gender (being a male graduate as opposed to being a woman)
did not predict the risk of low preparedness according to the
adjusted OR (the value reduced and was non-significant).
The frequency of change of jobs (as opposed to changing jobs
<3 times) also did not pose a significant risk. The two factors
which posed significant risk to the lower preparedness were
- being trained in a private/cooperative college (as opposed
to a public institution) and not possessing continuous work
experience of even 1 year in a single job (as opposed to
having a continuous work experience). The adjusted risk of
both these factors was found to be higher than the crude risk,
and it was found to be significant.

DISCUSSION

The scale (PPDG-S) used in this study was starkly different
from other tools already reported in the literature to assess
preparedness for practice. The major difference was in the
nature of domains involved in the construct. Competence
constitutes the most prominent domain in all of the
existing scales and questionnaires. In our scale, however, its
representation was proportionate to the other six domains. The
incorporation of the perspectives of a diverse group of dental
professionals and community members in the development of
the construct of preparedness has contributed to this difference

In our survey, in many of the routine procedures involved
in basic oral surgical and restorative care, the median scores
reflected that the graduates were “well prepared.” The majority
of the international studies among recent graduates have also
reported high preparedness in most of the routine or “bread
and butter” aspects of dental care including general patient
management, conservative dentistry, and basic surgical
care.""¥ However, literature from higher education suggests
that social desirability has a significant influence on self-
reported student outcomes from surveys, especially among
undergraduate students.!*¢!

Establishing and managing an independent clinical practice
was an area of low preparedness in our study, which was
also reported from many studies in the international
literature. The poor preparedness in this domain was variedly
expressed in the literature as the need for supervision
during independent work, preference to secure a job in an
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Table 5: Comparison of unadjusted (from bivariate analysis) and adjusted odds ratios (from the binary logistic regression) of four

independent variables influencing preparedness.

Variables

Being a male graduate 1.622
Trained in a private/cooperative college 2.170
Do not possess a continuous work experience of even 6.913
1 year in a single job

Change in jobs thrice or more 3.462

OR: Odds ratio, CI: Confidence interval

Unadjusted OR  Adjusted OR  P-value 95% CI
Lower bound  Upper bound
1.188 0.537 0.689 2.048
2.358 0.006 1.284 4.333
7.406 0.000 3.182 17.235
1.285 0.419 0.699 2.360

established practice soon after graduation over independent
practice and a greater confidence among the graduates in
their abilities to work in a team of established practitioners
rather than independently.”!”!

Our study found that a combination of three factors, namely -
the individual and socio-demographic characteristics (gender,
and caste) of the graduate; his or her training experience
(the type of training institution attended); and the nature
of work circumstance and experiences which await him or
her (employment status, possession of continuous work
experience, and the number of job changes) - influenced the
extent of preparedness of a dental graduate in Kerala.

The multivariate analysis showed that not possessing
continuous work experience of at least 1 year after graduation
posed a significant risk to be in the low preparedness
category. Literature suggests that the opportunity to be
mentored after graduation and the nature of work experience
were significant factors influencing preparedness for
independent practice. The need for opportunities to learn at
the workplace was also reiterated in the literature from the
fact that majority of the dental graduates preferred joining
for paid jobs in dentistry rather than independent practice
immediately after graduation.”

An experience of “reality shock” was reported in literature
among health professional graduates, as a lack of connection
between theory and practice, when they initiated
independent work.['*2!) This experience of disconnect
could explain the poor preparedness of the graduates in the
independent management of medical or dental emergencies
in the dental office. Surveys conducted in Hong Kong
and Manila, reported that a significant proportion of the
fresh graduates felt poorly prepared in managing medical
emergencies in dental office.?>*"! Such a disconnection could
be the reflection of either inadequate training or a change
in practice - circumstances demanding more than what the
graduates have been trained for, or a combination of both.

In our study, a greater proportion of women perceived
themselves to be well prepared than men, while most of
the existing research reported greater preparedness among

men.’?21 One reason for better overall preparedness
among women in our study could be the constitution of our
tool, which gave equal weightage to all domains of practice
preparedness. Domains of communication and interpersonal
skills and patient-centered care had the same weightage
as that of general oral health assessment and technical
competence in clinical care. However, the better performance
among women cannot be solely attributed to this aspect. A
greater proportion of women had indeed rated themselves
better prepared in two of the items in even a domain like
technical competence, which is traditionally considered a
strong area of the male graduates. Although the advantage of
females in positive preparedness outcomes did not persist in
the multivariate analysis, the role of gender in determining
the employability of a graduate needs to be explored further
through primary research.

The difference in self-rating between the graduates belonging
to the SC category and the other caste groups was most
apparent in the domains of communication and interpersonal
skills and independent management of practice (especially
in their ability to independently manage patients). Poor
preparedness in these domains need not be solely a function
of the training received. The poor socio-economic context,
social backwardness, and poor social capital of the students
could impact confidence, participation, communication,
and integration.””! In our study, we have not explored the
pathways through which caste may have exerted its influence
on self-reported preparedness scores.

There have been numerous reports indicating the decline in
quality of higher education, especially health and technical
education since the commercialization of the sector.?®! There
have been concerns raised regarding the regulation of private
dental colleges in the country including a Comptroller and
Auditor General Report of 2012, which raised the issue of
faculty shortages and irregular attendance.”” This difference
in preparedness scores between public and private sector
trained graduates necessitate an enquiry into the quality
of training in the private sector, which has been a matter
of huge scepticism and discussion from the early phases of
commercialization of higher education in the country.
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CONCLUSION

A significant proportion of our study participants reported
lower preparedness for independent practice, reflecting
poor self-rating of their employability. When placed in the
context of the saturated job market and rising unemployment
among young dentists, this is a critical finding. The relatively
higher proportion of poor preparedness among the private
sector trained graduates when compared to the government
college trained graduates is another matter that raises
concern. Both these findings necessitate an enquiry into
the extent to which the current system of undergraduate
training informs the demands of independent practice. Job
insecurity reflected as frequent job changes also seems to
contribute to poor preparedness. The role played by gender
and caste in determining the level of preparedness and the
pathways through which these social factors influence the
professional readiness of the dental graduates is another area
that mandates further research.
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