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Background: Annual epidemics of influenza viruses remain a substantial cause of morbidity and mortality worldwide
particularly among vulnerable groups. Immunization is another way to reduce the infection and mortality rates, especially
in high-risk groups,; however, the data concerning prescription rates and possible influencing factors on decisions associated
with influenza prescription of Thai internal medicine residents were limited.

Objective: Siriraj internal medicine residency training has provided outpatient continuum care practice for all I* year
residents since 2008. A part of the curriculum was to prepare each trainee to be an effective vaccinator. This study aims to
examine the competency of those residents who had completed the training, particularly about prescribing influenza vaccine.
Material and Method: The authors retrospectively reviewed medical records of the patients that indicated need for influenza
vaccine encountered by 2" and 3" year residents during June 2011 and May 2012. The 20-item questionnaire was also sent
out in order to study possible factors associated on prescribing the vaccine.

Results: Three hundred and seventy-three medical records were included and reviewed. The prescription rate of influenza
vaccine was 8.0 percent. Comparing vaccine receiving and non-receiving groups, the authors found having respiratory
problems (26.7% vs. 4.4%; odds ratio 8.0 [3.0-20.8]; p<0.001) and being self-paying (16.7% vs. 5.8%, odds ratio 3.2
[1.1-9.3]; p = 0.023) were the only two significant differences. Only 5.7 percent of total residents were an effective vaccinator.
One hundred and five residents returned the questionnaire. Residents who had further plans for fellowship trainings had
reported a higher influenza vaccine prescription rate than those who will be general internists (45.2% vs. 8.1%;, adjusted
odds ratio 14.04 [1.6-125.8]; p = 0.018). The authors also found that the rate of vaccine recognition, general knowledge
of vaccination, and vaccine coverage remained 61.9%, 29.5%, and 21.0% among medicine residents.

Conclusion: Prescribing rate of influenza vaccine remained low due to multifactor aspects, including doctor capability,
attitude, patient recognition as well as reimbursement issues. In order to improve the rate of influenza vaccine prescriptions,
a system-designed approach would be needed.
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The influenza virus is a major cause of acute
respiratory tract infections and common in people of
all age groups. Although most persons who become
influenza victims will recover without complication,
influenza can cause serious illness and death, especially
among persons aged more than 65 years and less than
2 years and for patients with medical conditions!-.
During 1976-2006, estimated influenza-associated
deaths ranged from 3,000 to 49,000 case annually®®.
Deaths associated with influenza were also most
frequent among older adults. From the 1976-1977
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season through the 2006-2007 season, an estimated
yearly average of 21,098 influenza-related deaths
occurred among adults aged 65 years or more,
comprising approximately 90% of estimated annual
average deaths across all age groups. In comparison,
the average annual mortality was estimated to be
124 deaths among persons aged less than 19 years
and 2,385 deaths among persons aged 19 through
64 years®. Of surveillance data and epidemiological
studies in Thailand, the estimated number of influenza-
documented cases has 700,000 to 900,000 cases per
year. Influenza patients hospitalized due to pneumonia
were estimated about 12,575 to 75,801 cases per year.
Moreover, fatality rates of influenza were 2.5 percent.
This might lead to an economic burden in the amount
0f 913 to 2,453 million baht per year®.
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Immunization is another way to reduce the
infection and mortality rate of the whole population,
especially among vulnerable groups). At least three
of the following groups were indicated®®. First, groups
at high-risk of potential complications or symptoms
of influenza severity include persons with at least one
of the following factors, being 65-year-old or more,
having chronic obstructive pulmonary disease (COPD)
or asthma, having chronic diseases, immune disorders
including those receiving immunosuppressant, in the
second quarter of pregnancy or later and children or
teenagers (6 months-18 years) who were treated with
aspirin regularly for a long time. Secondly, any person
can spread influenza to high-risk groups, including
health care professionals and laboratories. Finally,
low-risk persons who travel abroad frequently, such as
by air or any persons acting as a public service
postman, public transit bus driver, and police officer
are candidates for immunization. In previous study,
influenza vaccine prescriptions in the elderly, Thai
community can reduce not only incident rates of
influenza-like illness by half®, but it is also reported
that it can decrease expenses in Thai health care
service for influenza disease®.

Siriraj internal medicine residency training
for all 1* year residents since 2008 has provided
outpatient continuum care, which is the outpatient
training curriculum based on continuity of care
concepts ranged from prevention to curative treatment.
A part of this curriculum was to prepare each trainee
to be an effective vaccinator. This study aims to
examine the competency of those residents who had
completed the training particularly on prescribing
influenza vaccine. Moreover, we also studied the
factors, such as vaccine knowledge, attitude, experience,
recognition, general preventive awareness scores and
other possible influencing factors on making decisions
associated with medicine regarding resident behavior
for influenza vaccine prescriptions among high-risk
elderly patients.

Material and Method

The authors designed a descriptive study,
using retrospective structured chart reviews from
patient’s medical records at outpatient medicine
department, Siriraj Hospital, between June 2011 and
May 2012. First, medical records of the patients who
have been followed up more than three visits by 2™
and 3" year internal medicine residents were selected.
Secondly, the authors recruited medical records of
elderly patients (age >65 years) that have been recorded
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in the Diagnosis Related Group (DRG) with any of
the following conditions: type 2 DM, thalassemia,
chronic kidney disease (CKD) stage 3 or more, asthma,
chronic obstructive pulmonary disease (COPD),
heart disease, morbid obesity (BMI >40 kg/m?) and
immunocompromised host. Finally, we randomly
selected at least three or more of these medical records
for each medical resident by hospital number up to
400 charts. The authors assessed the quality of all
charts and excluded incomplete medical records.

The authors developed a questionnaire
and conducted a cross-sectional study among
approximately 122 medicine residents. Baseline
characteristics and possible associating factors for
outcomes of interest were obtained using a 20-item
questionnaire (Appendix 1). The authors first developed
a questionnaire which was adapted partially from
the validated Thai questionnaires of awareness,
factors influencing willingness to receive vaccine,
healthy living habits and general preventive awareness
scores by Pandejpong et al'? and by Luszcynska et al
20051, The questionnaires were then validated and
adjusted to be appropriate for the present study by the
four experts. The present study was approved by the
Siriraj Institutional Review Board.

The proportion of patients receiving influenza
vaccine in high-risk groups across the country in 2009
was 50.8%'?; the formula was a reasonable sample
size. The estimate of the proportion of the population
by setting the error tolerance was 10% of the proportion
of the influenza vaccine in patients at risk across the
country in 2009 was 0.05 and the standard and Z on
the table equal to 1.96 at 95% confidence level. The
calculation of the sample size used in the present study,
the medical records to collect data for at least 385
people, so the sample size used in this study was 400.

The primary outcome was the compliance
rates of internal medicine residents on prescribing
influenza vaccine to high-risk patients at the outpatient
internal medicine department between June 2011
and May 2012. Moreover, secondary outcome was
the factors such as baseline characteristics, knowledge,
recognition, and attitude influencing decisions
prescribing influenza vaccine. By herd immunity
threshold, the vaccines can prevent transmission of
the disease to people who are likely to be infected and
are not vaccinated or refers to a class of people who
have immunized in the group. Herd immunity level
data showed that 33-50% of influenza-vaccinated
groups were effective in preventing transmission
of disease to approximately 70 to 90 percent!!>!¥,
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Therefore, an effective vaccinator in the present study
was defined as the one who prescribes influenza
vaccine to at least 33 percent of vulnerable patients.

All the parameters that affected the appropriate
prescription of vaccines by 2™ and 3™ year internal
medicine residents were evaluated. The score for
general knowledge of influenza was assessed by asking
about all indications of this vaccine and necessity of
immunization for a specific group. The knowledge was
categorized into high and low vaccine knowledge
groups by scores with a cutoff of more than 80 percent
and lower, respectively. Influenza experience was
defined as the residents who have one of the following:
yourself or your relative having influenza experience
and influenza-fatal cases in caring. Recognition
of adult vaccination is classified as two of the
following elements: belief in vaccine effectiveness,
previous vaccination, and willingness for vaccination.
Good vaccine attitude components are determined
by possession of three or more of the following
components: current self-vaccination, parent’s
immunization, belief in vaccination efficacy, paying
attention to vaccine, and no effect of right to vaccine
prescription. Overall, proper screening was defined as
the residents who designed appropriate screening
programs according to standard guidelines with at least
three out of five of the following: mammogram, stool
occult blood test, pap smear, lipid profile and fasting
blood glucose screening

Respondents and medical records were
described. The qualitative variables were presented as
frequencies and percentages. Continuous data were
expressed as mean £ SD or median according to the
distributions. For continuous data, Student’s t-test
and Mann-Whitney U test were used to compare
differences between groups. Categorical data, such as
factors associating the prescription of appropriate
vaccines by 2" and 3" year internal medicine residents,
were compared using Chi-square test or Fisher’s exact
test if the element is an enumeration data point. Odds
ratios of prescription factors were assessed using
univariate and multivariate binary logistic regression
analyses. All statistical analyses were performed
using SPSS software (version 18.0). For all analyses,
a p-value of less than 0.05 was considered to be of
statistical significance.

Results

Four hundred medical records of high-risk
patients from out-patient medicine department and
one hundred and twenty-two questionnaires were
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collected. Twenty-seven charts and seventeen
questionnaires were excluded due to incomplete
data according to the exclusion criteria. Therefore,
three hundred and seventy-three charts of high-risk
medical patients and one hundred and five questionnaires
were recruited. The patient’s mean age was 74.6+6.4
years. The sampling population was 55.2% female and
44.8% male. All patients followed up with 2" and
3" year residents at the general internal medicine
outpatient clinic Siriraj Hospital. Two hundred and
fifty-five patients (68.4%) were diagnosed as diabetes.
Other diseases were chronic kidney disease (34%),
heart disease (30.6%), obesity (7.2%), chest disease
(6.2%), thalassemia (2.9%), and immunodeficiency
(1.9%). The study showed that only thirty vulnerable
patients (8.0%) were prescribed influenza vaccine
[95% confidence interval [CI] 5.7%-11.3%]. Self-
payment patients were significantly higher in the
influenza vaccine receiving group than the non-
receiving group (16.7% vs. 5.8%; p = 0.023). Odds
ratio (OR) for vaccine prescription in self-payment
patients was 3.23; [95% CI 1.12-9.33]. Respiratory
diseases including asthma and COPD were significantly
higher in influenza the vaccine-receiving group than
the non-receiving group when compared with other
diseases (26.7% vs. 4.4%, OR 8.0 [3.0-20.8]; p<0.001).
The characteristics of all high-risk medical patients
and patients who received and did not receive
influenza vaccine are shown in Table 1.

According to this study, 20 residents
prescribed influenza vaccine, which accounted for
19.1% of total residents; moreover, only six residents
were effective vaccinators, which accounted for
only 5.7% of total residents. Characteristics of 105
respondents, prescription rate, knowledge, experience,
and their attitudes regarding influenza vaccine among
residents are summarized in Table 2. Most (60-90%)
of the residents in both groups not only had influenza
exposure experience, positive attitude, recognition for
influenza vaccine, and high preventive mind score
for other diseases, but 75% of them also had been
vaccinated with influenza vaccine. However, only
29.5% of all residents had sufficient knowledge about
the indication of this vaccine and only 21.0% of them
had been vaccinated in the present year. The main
reasons of internal medicine residents who were not
prescribing influenza vaccine were: forgot (80%), cost
of vaccine (52.4%), and inadequate time for vaccine
recommendation (34.3%). In resident perspective,
a few main reasons for patients to refuse influenza
vaccination were vaccine expense (71.4%), fearing
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Table 1. The characteristics of all high risk medical patients and comparison between the patients who received and did

not receive influenza vaccine

All high risk patients  Influenza vaccine Influenza vaccine p-value
n=2373 receiving group non-receiving group
n=30 n =343
Age (years)
Mean + SD 74.616.4 75.615.1 74.5£6.5 0.23
Median (range) 74 (50-96) 76 (68-85) 74 (50-96) 0.11
Gender: female, n (%) 206 (55.2) 21 (70.0) 185 (53.9) 0.90
Health privilege, n (%) 0.09
Self-payment 25 (6.7) 5(16.7) 20 (5.8)
Reimbursement 278 (74.5) 18 (60.0) 260 (75.8)
Universal coverage 67 (18.0) 7(23.3) 60 (17.5)
Social security 3(0.8) 0 3(0.9)
Occupation, n (%) 0.13
Steward/housewife 186 (49.9) 20 (66.7) 166 (48.4)
Official government 106 (28.4) 4 (13.3) 102 (29.7)
Employee/agriculturist 51(13.7) 5(16.7) 46 (13.4)
Trader 30 (8.0) 13.3) 29 (8.5)
Home town, n (%) 0.32
Bangkok 241 (70.3) 21(73.3) 219 (63.8)
No. of resident visit, n (%) 0.36
3 times/year 126 (33.8) 6 (20.0) 120 (35.0)
4-5 times/year 139 (37.3) 12 (40.0) 127 (37.0)
More than 5 times/year 108 (29.0) 12 (40.0) 96 (28.0)
Comorbidity, n (%)
T2DM 255 (68.4) 18 (60.0) 237 (69.0) 0.30
Chronic kidney disease 127 (34.0) 11 (36.7) 116 (33.8) 0.75
Heart disease 114 (30.6) 7(23.3) 107 (31.2) 0.30
Morbid obesity 27(7.2) 4(13.3) 23 (6.7) 0.18
Chest disease 23 (6.2) 8(26.7) 15 (4.4) <0.001
Thalassemia 11 (2.9) 11 (3.2) 0 0.32
Immunocompromised 7(1.9) 0 7 (2.0) 0.43
Vaccine advise record, n (%) 7(1.9) 0 7 (2.0) 1.00
Other screening and prevention, n (%)
Overall proper screening 373 (49.3) 11 (36.7) 173 (50.4) 0.15

SD = standard deviation; T2DM = type 2 diabetes mellitus

pain (48.6%) and concern about side effects (36.2%).
The results of factors associated with internal medicine
resident behavior for influenza prescription are shown
in Table 3. The mean of prescription rate in effective
vaccinators was 44.9%+13.3%, whereas the mean
rate in non-effective vaccinators was 2.45%%6.25%.
The fellowship training plan and vaccine recognition
were significantly higher in effective vaccinators
when compared with non-effective vaccinator group
(83.3% vs. 26.3%; p = 0.003 and 100% vs. 59.6%;
p = 0.048, respectively). Other factors were not
significantly different in either group. The group of
residents who planned for fellowship training had
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significant higher influenza vaccine, prescription
rates than the general internists group (45.2% vs. 8.1%;
OR9.3[95% CI3.1-27.9]; p<0.001). Other characteristics
and factors among residents who had further plans for
fellowship training and who will be general internists
are summarized in Table 2. In multivariate binary
logistic, planning to subspecialty study factors only
associated independently with effective vaccinators
(adjusted OR 14.04 [1.57-125.84]; p = 0.018).

Discussion

World Health Organization (WHO), Center
of disease control and prevention (CDC), and CDC’s
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Table 2. Characteristics of 105 physician respondents, prescription rate, knowledge, experience, and their attitudes regarding
influenza immunization among planning general internist and subspecialty training groups

Factors Total General internist Subspecialty p-value
planning planning
Age (range)
20-25 years, n (%) 10 (9.5) 3(4.1) 7 (22.6) 0.003
26-30 years, n (%) 82 (78.1) 60 (81.1) 22 (71.0) 0.25
31-35 years, n (%) 13 (12.4) 11 (14.9) 2 (6.5) 0.23
Gender: female, n (%) 70 (66.3) 50 (67.6) 20 (64.5) 0.76
Grade point average (GPA) >3.4, n (%) 62 (52.4) 45 (60.8) 17 (54.8) 0.51
Self-estimated prescription rate
Mean + SD 17.5¢15.1 15.9+15.5 21.3+13.5 0.099
Median (range) 12.5 (5-100) 12.5 (5-100) 16.7 (6.7-60)  0.008
Prescription, n (%) 20 (4.9) 6(8.1) 14 (45.2)  <0.001
Prescription rate (%) <0.001
Mean £ SD 4.9+12.0 1.746.2 12.4+£17.9  <0.001
Median (range) 0 (0-62.5) 0(0-33.3) 0 (0-62.5)
Effective vaccinator, n (%) 6 (5.7) 1(1.4) 5(16.1) 0.003
Previous influenza experience, n (%) 62 (59.0) 45 (60.8) 17 (54.8) 0.57
High vaccination knowledge (>80%), n (%) 31(29.5) 24 (32.4) 7 (22.6) 0.31
Physician vaccine recognition, n (%) 65 (61.9) 44 (59.5) 21(67.7) 0.43
Good vaccine attitude, n (%) 68 (64.8) 44 (59.5) 24 (77.4) 0.79
Current influenza vaccine injection, n (%) 22 (21.0) 13 (17.6) 9 (29.0) 0.19
Ever influenza injection, n (%) 79 (75.2) 59 (79.7) 20 (64.6) 0.10
High preventive mind score, n (%) 78 (74.3) 53 (71.6) 25 (80.6) 0.46
Right affected vaccine prescription, n (%) 69 (65.7) 50 (67.6) 19 (61.3) 0.54
Cost influenced with physician influenza prescription, n (%) 95 (90.5) 67 (90.5) 28 (90.4) 1.0

SD = standard deviation

Table 3. Factors associated with medicine resident behavior for influenza prescription among high risk elderly patients

Factors Effective vaccinator Non-effective vaccinator p-value
Female, n (%) 5(83.3) 65 (65.7) 0.372
Planning subspecialty study group, n (%) 5(83.3) 26 (26.3) 0.003
Grade point average (GPA) >3.4, n (%) 4 (66.7) 58 (58.6) 0.70
Previous influenza experience, n (%) 2(33.3) 60 (60.6) 0.19
High vaccination knowledge (>80%), n (%) 1(16.7) 30 (30.3) 0.48
High vaccine recognition, n (%) 6 (100) 59 (59.6) 0.048
Good vaccine attitude, n (%) 6 (100) 62 (62.6) 0.063
Current influenza vaccine injection, n (%) 1(16.7) 21(21.2) 0.79
High preventive mind score, n (%) 4 (66.7) 74 (74.7) 0.66

SD = standard deviation

Advisory Committee on Immunization Practices
(ACIP) recommended influenza vaccine for patients
at risk of developing complications of influenza and
caregivers living near high-risk patients. Because flu
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strains change easily and often, influenza vaccination
should be done every year®. This study’s results
indicate that although mean self-estimated rates of
influenza vaccine prescription were 17.5% (median
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12.5%), mean rates of influenza vaccine prescriptions
in clinical practice by internal medicine residents
was 4.9%. Both vaccination rates were still extremely
low when compared with vaccination rate among
high-risk groups in the United State (62.1%)19.
Moreover, residents who were defined as effective
vaccinator were found in minimal proportion (5.7%)
of all residents despite the fact that internal medicine
residents are supposed to be the first of the priority
persons to be prescribed. Furthermore, only 21.0% of
all residents have received influenza vaccines in current
years, whereas the other studies reported vaccination
rates at approximate 50% for physicians!'®. Overall,
the rate of prescriptions, effective vaccinators and
current physician influenza vaccine injections were
still low when compared with the previous studies!”!¥)
and insufficient to achieve influenza herd immunity
(33-50%)1319.

Regarding medical records, we found that
asthma and COPD were the diseases for which
influenza vaccine had been ordered, more than the other
disease groups. These finding were similar to previous
studies which reported the strongest predictors of
influenza vaccination were the diagnosis of renal
disease, diabetes, or asthma>.

Resident perception (52%) also was concerned
with costs and universal coverage of their patients.
However, self-payment participants were more
significantly immunized than others (Odds ratio 3.2;
[1.1-9.3]; p = 0.023). This may only be one possible
explanation for low compliance rates.

A group of residents who had further plans
for fellowship or subspecialty training have had
significantly higher influenza vaccine prescriptions
than groups of residents who will be general internists
(45.2% vs. 8.1%; p<0.001, respectively). This finding
may be different from previous studies that general
internist physicians were more likely than subspecialties
to use each of the vaccination strategies and to
recommend influenza vaccine strongly!'?. There are a
few reasons that explained this finding: because these
subjects were in internal medicine residency training.
Conversely, the subjects in the previous studies were
specialists. According to these studies, the subspecialty
training, planning group more likely had higher
vaccine reliability, good vaccine attitude, other
preventive mind scores, and current rate of influenza
vaccine injection than general internist planning group
did; however, these differences were not significant.
This study showed, first, high vaccine knowledge and
current vaccinated physicians were still extremely low.
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Secondly, approximate only 60% of all residents have
high vaccine reliability. Thirdly, vaccine recognition
of physicians was significantly higher in effective
vaccinator when compared with non-effective
vaccinator group. Finally, the reason for more than
80% internal medicine residents did not prescribe
influenza vaccine was they forgot. These four major
reasons can be possible contributing factors for lack of
vaccination by residents and the low rate of vaccination
in their patients while free vaccine campaigns for
all health care workers and high-risk patients were
provided. These findings have a correlation with
previous review studies that a lack of knowledge
about vaccine, previous receivers of influenza vaccine,
belief in vaccine’s effectiveness and a lack of
convenient access to vaccine were the major reasons
for unvaccinated physicians®®?V., Previous study also
demonstrated that unvaccinated physicians were less
concerned about infecting patients and had more doubts
about the severity of annual influenza epidemics in
high-risk patients and the prevention of complications
by means of the influenza vaccination®.

The present study had several limitations.
A retrospective review, which is not as strong as a
prospective randomized trial, was conducted. These
medical records may be incomplete, especially
with regard to the advice or recommendation part.
Moreover, the authors could not know about any
influenza vaccine prescriptions outside Siriraj Hospital.
This may lead to underestimation of vaccination
rates in these patients. In addition, neither patient’s
factors nor the vaccine system, as well as public health
policy, which may influence the prescription rates,
were included in the present study.

Conclusion

The prescribing rate of influenza vaccine
remained low due to multifactorial aspects including
doctor capability, attitude toward vaccine, and vaccine
recognition, as well as the reimbursement issue;
therefore, curriculum training for residents may be
only one of several components. In order to improve
the rate of influenza vaccine prescriptions, a system-
designed approach would be needed concurrent with
curriculum training. The system-designed program that
implemented of strategies to improve knowledge,
attitude, and vaccine reliability of internal medicine
residents, and use of the intervention facilitating
prescription, will undoubtedly improve this rate.
Physicians continue to play a critical role in the delivery
of influenza vaccination to their high-risk patients.
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They should also incorporate these strategies into their
clinical practices and curriculums to ensure effective
vaccination systems in high-risk patients.

What is already known on this topic?

We are already known that influenza
immunization is important way to reduce infection and
mortality rate, especially in high risk group.

What this study adds?

The prescription rate of influenza vaccine
remained low (about 8%) in medicine residents due to
multiple factors.
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Items Questionnaire

1 Which of the following conditions are appropriate for influenza vaccine administration for you?

2 Which of the following medical conditions are appropriate for influenza vaccine administration?

3 Do you have confidence in the effectiveness of vaccines and what extent?

4 Do you recommend the administration of vaccine for your parents?

5 In your view, the right to medical treatment has influence for vaccine Prescription?

6 If your patients at risk have to pay the cost of vaccine, you decide to send them to vaccinate or not?

7 In case of free of charge for vaccine you decide to send your patients at risk to vaccinate or not?

8 Have you ever had the experience of influenza fatal cases caring?

9 Have you ever had the influenza experience?

10 Have you ever had the influenza experience in your relative?

11 Have you ever received influenza vaccine or other vaccine before? What type? What indications?
When do you vaccinate last time?

12 Have you ever been attended in vaccine training curriculum?

13 How many OPD patients per hour are you responsible for?

14 How many of your patients per day have been followed up more than three visits?
How many of your patients at risk per day are you responsible for?

15 How often do you prescribe influenza vaccine per day?

16 What the following lists are your main reasons for influenza prescription?

17 What are following lists are your main reasons against influenza prescription?

18 ‘What are following lists are your patient’s reasons against influenza prescription?

19 Questionnaire items for general preventive awareness scores.

20 Questionnaire items for The participant’s healthy living habits.
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