





















































































































































CHAPTER 5: RESULTS

5.1. Survival Analysis

The results of the calibration training of examiners are shown in the Table 1 and Table 2.
Table 1 shows the level of agreements between examiners (inter-examiner agreements)
achieved during the calibration training carried out before the data collection in 2013 and
2014, and during data collection in 2015.

Table 1: Inter-examiners agreement levels reached in the calibration training sessions carried
out in 2013, 2014 and 2015

Gwet's AC1 Inference
Calibration session Number of cases Agreement
Coefficient Std Error 95% C.I. p-Value
April 2013 76 0.55188 0.04185 0.469 to 0.635 0.000
June 2013 60 0.56998 0.04386 0.482 to 0.658 0.000
October 2013 92 Snal” 1.03983 0.475t0 0.633 0.000

November 2013 72 e (.0383 0.393 to 0.546 0.000
IR NIN BIN NiN mim Wi

December 2013 100 er—mr—m—m—mm— 03247 0.482t0 0.61 0.000

February 2014 72 ”I"l”l“l”l‘ 1.04608 0.434t0 0.618 0.000

April 2014 72 1.04401 0.451 to 0.626 0.000

May 2015 42 1.06255 0.49t0 0.742 0.000

UNIVERSITY of the
According to the criteria propose®ES LERN . GAL E1977), the overall inter-examiner

agreement reached a minimum acceptable level, as the agreement coefficient results were not

below 0.41. The decline in the agreement levels in November, 2013 (0.46983) may have
occurred due minor changes made by the dentists in the diagnostic criteria. Taking into
account the confidence interval margins (0.49 to 0.742) of the agreement result obtained in
May 2015, one can considered that the level of agreement between examiners remained

acceptable during the study year.

According to the British Association for the Study of Community Dentistry (Pine et al.,
1997), a minimum of 20 observations is indicated for calibration exercises in dental
epidemiological surveys. As shown in Table 1, one reached that recommendation, since a
mean of 74 quadrants including children, adolescents, adults and elderly were examined in

each calibration section.

Table 2 shows intra-examiner agreements achieved in the calibration trainings carried out in

before the data collection in 2013 and during data collection in 2014.
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Table 2: Intra-examiner agreement levels reached in the calibration sessions carried out in
2013 and 2014

Gwet's AC1 Inference
Calibr_ation Number Exanimer Agree_m_ent
session of cases Coefficient Std Error 95% C.1. p-Value

1 0.87983 0.058145 0.762 to 0997 0.000

2 0.70279 0.07949 0.543 t0 0.863 0.000

November 2013 40 3 0.87728 0.058924 0.758 to 0.996 0.000
4 0.83799 0.069392 0.698 to 0.978 0.000

5 0.56617 0.098355 0367 to 0.765 0.000

1 0.61186 0.071936 0.468 to 0.755 0.000

April 2 0.76058 0.060637 0.64 t0 0.881 0.000
2014 72 3 0.72717 0.06081 0.606 to 0.848 0.000

4 0.57372 0.069809 0.435100.713 0.000

5 0.77908 0.058774 0.662 to 0.896 0.000

Table 2 demonstrated that despite variations from the one session to the other, all examiners
achieved at minimum satisfactory levels of intra-examiner agreement in both calibration
sessions (November 2013 and April 2014). One can note that examiner 5 improved its

agreement level in the second session, while examiner 4 reached lower agreement.

Since no examiner was excluded from the study because of its level of intra-examiner
agreement or because of its contribution to inter-examiners disagreements, various additional
theoretical trainings were provided in order to keep the level of agreement at minimum

satisfactory during the study year.

The demographic characteristics of the 1 894 patients who were classified in the study year
are summarized in Table 3. Age groups were categorized in four groups: children (from zero
to 12 years old), adolescents (from 13 to 19 years old), adults (from 20 to 65 years old) and
elderly (older than 65 years).

Table 3: People classified in the study year, by gender and age group at the participating
clinics (n=1,894)

Clinic 1 Clinic 2 Clinic 3 Clinic 4 Clinic 5 Total Percent
Female 310 144 305 224 143 1126 59.50%
Adolescent 42 14 40 17 17 130 11.50%
Adult 178 99 192 141 84 694 61.60%
Children 79 19 47 46 34 225 20.00%
Elderly 11 12 26 20 8 77 6.80%
Male 177 124 204 169 94 768 40.50%
Adolescent 17 8 32 21 14 92 12.00%
Adult 93 65 110 85 43 396 51.60%
Children 61 41 46 45 24 217 28.30%
Elderly 6 10 16 18 13 63 8.20%
Total 487 268 509 393 237 1894
Percent 25.70% 14.10% 26.90% 20.70% 12.50% 100.00%
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Table 3 shows that the majority of patients was female (59.5 %). Among age groups, the
majority of patients was adult (61.6% female and 51.6% male), and the minority was elderly,
8.2% male and 6.8% female.

All patients described in Table 3, a total of 1 894 people, were included in the modeling
phase for cost analysis purpose but only 677 of them were included in the survival analysis.
That was because just 677 out of 1 894 persons received dental treatment at the participating
clinics after their first clinical assessment. The other 1 217 individuals were classified but
their classifications could not be used in the survival study, since for those patients there was

no other classification code captured in the database, except the first one.

Patients, whose classifications were used in the survival study, underwent oral assessments
every time a dental procedure or a dental review was performed. Patients’ quadrants were
then appointed for a following dental visit. When patients showed up either for the scheduled
dental visit or for an urgent consultation, dentists classified the schedule quadrant or the
urgent quadrant before the dental procedure was performed. As mentioned in the
Methodology Chapter 3, although every urgent consultation was registered, only those
transitions from category 4 to urgent (category 5) were included in the sample of the survival

study.

Table 4 below shows the distribution of gender and age in both groups (included in and

excluded from the survival study.

Table 4: People included in and excluded from the survival study, by gender and age group

Age Group Female Perc Male Perc Total Perc

Adolescent 33 2.9% 25 3.3% 58 3.1%

Adult 285 25.3% 168 21.9% 453 23.9%

Included Children 64 5.7% 54 7.0% 118 6.2%
Elderly 19 1.7% 29 3.8% 48 2.5%

Sub-total 401 35.6% 276 35.9% 677 35.7%

Adolescent 97 8.6% 67 8.7% 164 8.7%

Adult 409 36.3% 228 29.7% 637 33.6%

Excluded Children 161 14.3% 163 21.2% 324 17.1%
Elderly 58 5.2% 34 4.4% 92 4.9%

Sub-total 725 64.4% 492 64.1% 1217 64.3%

Total 1126 100.0% 768 100.0% 1894 100.0%
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Table 4 showed that in both groups female adults represented the highest percentages, while

elderly and adolescents represented the minority in both groups.

From the excluded group of 1 217 individuals with just one classification per quadrant, the
classifications codes captured in the database showed that 36.53% of the oral quadrants were
classified in category 1(n=1 498); 30.48% were classified in classified in category 2(n=1
250), 19.85% in category 3(n=814) and 13.14% were classified in category 4(n=539).

Table 5 shows the number of journeys made by quadrants from different diagnostic
categories and the respective events (clinical deterioration) and censored observations

(clinical stability) registered at the end of the journeys.

Table 5: Quadrants’ wait time journeys by diagnostic category and the respective events and
censored observations in the study time

. . Wait time journeys Censored
Diagnostic category Number of Events

Number Percent N Percent

1 265 15.51% 137 128 48.30%

2 408 23.87% 98 310 76.00%

3 539 31.54% 49 490 90.90%

4 497 29.08% 23 474 95.40%

Overall 1709 100.00% 307 1402 82.00%

Table 5 demonstrates that during the study time it was possible to observe 1 709 journeys
made by quadrants from a dental visit to another and that the majority of journeys (60.62%)
were made by quadrants of category 3 and 4. Moreover, Table 5 shows a high percentage of
censored observations in all category, which indicates that the majority of quadrants
scheduled for a dental visit had not getting worse in the waiting for dental care, particularly

those of category 4.

Figure 1 below shows Kaplan-Meier (KM) curves for the cumulative probability of clinical

deterioration among 1,709 wait time journeys of quadrants classified in different categories.
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Figure 1: Survival function of oral quadrants of four diagnostic categories

Figure 1 shows a survival plot which is extended right through to the longest follow-up time
of the present study. However, as the KM curves are drawn to the right, i.e., nearly 360 days,
there is least information and greatest uncertainty about survival estimates. That is because
much of the right-hand part of the survival plot depicts just a few remaining quadrants’
journeys. It will often be reasonable to curtail the plot when only around 10-20% were still in
follow-up. In general terms, one can observe in Figure 1 that quadrants of categories 3 and 4
had a slower deterioration rhythm than that of quadrants of categories 1 and 2. Moreover,
one can note that within the first 60 days, nearly 20% of quadrants from categories 1 and 2
had already experienced clinical deterioration while just nearly 5% of quadrants from
categories 3 and 4 got clinically worse. The observations in Figure 1 included quadrants of

patients from all age groups and gender.

Table 6 shows comparisons between survival experiences of quadrants from different
categories. By performing the log rank test, one found that KM curves of categories 1 and 2

were significantly different from KM curves of categories 3 and 4.
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Table 6: Pairwise comparisons of survival experience between diagnostic categories, using
Log Rank (Mantel-Cox) test

. . 1 2 3 4
Diagnostic
category . . p- . .

Chi-Square p-value.  Chi-Square value Chi-Square  p-value Chi-Square p-value
1 1.802  0.179 34.461 0 31.01 0
2 1802 0.179 20.077 0 20.596 0
3 34.461 0 20.077 0 1369 0242
4 31.01 0 20.596 0 1.369 0.242

The log rank test took the whole follow up period into account, to test if there was no
difference in the probability of event occurrence (clinical deterioration) at any time point over
the study year. For each such time point, long rank calculated the observed number and the
expected number in each category. Since the log rank test is purely a test of significance it
could not provide an estimate of the size of the difference between the diagnostic categories

or a confidence interval (Macinko et al., 2006).

The next analysis was to verify the equality of survival distributions between male and
female and among age groups from different diagnostic categories. These results are shown
in Table 7 and Table 8.

Table 7: Case processing summary of the survival sample by gender and comparisons of
equality of survival distribution performed by log rank test

Dcist%[;c())?gc Total NumE\e;;nct): Censored Chi Square df  P-value
N Percent
Female 159 82 77 48.40%

1 Male 106 55 51 48.10% 0816 1 0.366
Overall 265 137 128 48.30%
Female 233 51 182 78.10%

2 Male 175 47 128 73.10% 1394 1 0.238
Overall 408 98 310 76.00%
Female 320 30 290 90.60%

3 Male 219 19 200 91.30% 0.054 1 0.816
Overall 539 49 490 90.90%
Female 262 13 249 95.00%

4 Male 235 10 225 95.70% 0001 1 0.975
Overall 497 23 474 95.40%
Overall 1709 307 1402 82.00%

The log rank test found no difference statistically significant in the survival experience
between male and female in each diagnostic category (0.05 level of significance). For this

reason, survival curves were drawn with no gender distinction.
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Table 8: Case processing summary of the survival sample by age groups and comparisons of
equality of survival distribution performed by log rank test

Diagnost To  Numberof consore? crisquare af
N Percent
Adolesc 20 10 10 50.00%
Adult 146 65 81 55.50%

1 Children 68 45 23 33.80% 8.056 3 0.045
Elderly 31 17 14 45.20%
Overall 265 137 128 48.30%
Adolesc 34 7 27 79.40%
Adult 250 70 180 72.00%

2 Children 100 14 86 86.00% 27.75 3 0.000
Elderly 24 7 17 70.80%
Overall 408 98 310 76.00%
Adolesc 22 2 20 90.90%
Adult 426 27 399 93.70%

3 Children 54 13 41 75.90% 657 3 0.087
Elderly 37 7 30 81.10%
Overall 539 49 490 90.90%
Adolesc 40 3 37 92.50%
Adult 349 17 332 95.10%

4 Children 74 0 74 100.00% 6465 3 0.091
Elderly 34 3 31 91.20%
Overall 497 23 474 95.40%
Overall 1709 307 1402 82.00%

The log rank test found a statistically significant difference in survival experience among age
groups from categories 1 and 2 (0.05 level of significance). In categories 3 and 4 it was found
a not significant equality of survival distribution among age groups. In this way, survival
curves were drawn for different age groups in both categories 1 and 2. For categories 3 and 4,

survival curves included all age groups.

Figures 2 and 3 depict the survival curves of age groups from category 1 and 2, where the

differences in the deterioration rhythm among age groups found by the log rank test are seen.
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Figure 2: KM curves by age group of category 1
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Figure 3: KM curves by age groups of category 2
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Figure 2 shows that, within the first month, the dental quadrants in the elderly in category 1
had the fastest deterioration rhythm. In the second month, adolescents’ dental quadrants
showed a faster deterioration rhythm. In Figure 3 one can note that while more that 80% of
children’ quadrants of category 2 tend to remain stable after the second month waiting for a
dental visit, adults’ quadrants of category 2 continue to deteriorate up to the ninth month

waiting for a dental visit.
5.2. Modelling phase

In a previous study, Nascimento (2010) together with expert dentists validated, by face
validity technique, a set of maximum waiting times for primary dental care, within which
dental care should be delivered. Dental clinical conditions were collapsed into five categories
according to their urgency for dental care. In the 2010 study, the sustained hypothesis for
quadrants that did not deteriorate were:

- quadrants classified in category 4 should see the dentist within 60 days, and in the waiting

time should start preventive activities with the dental hygienist in 2 days;

- quadrants classified in category 3 should see the dentist within 180 days, and in the waiting
time should start promotion activities with the community health worker in 2 days; start
prevention activities with the dental hygienist in 60 days, and start curative procedures with

the dental hygienist in 120 days;

- quadrants classified in category 2 should see the dentist within 365 days, and in the waiting
time should start promotion activities with the community health worker in 30 days;
prevention activities with the dental hygienist in 90 days, curative procedures with the dental

hygienist in 180 days;

- quadrants classified in category 1 should see the dentist within 365 days, and in the waiting
time should start promotion activities with the community health worker in 60 days.

Table 9 below shows the complete framework validated by the earlier study. It depicts the set
of maximum wait times, summarizes the criteria for the diagnostic categories. These criteria

were now used in the survival study, for classification purposes.
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Table 9: Dental resource allocation framework (Model 1) with maximum wait times set by the
experts in the previous study (Nascimento, 2010)

Summary description of the oral Diagnostic

clinical status category

CHW*
Health

Dental
Hvaienist

Dental
Hvaienist

Waiting times (in days)

Dentist
Rehabilitative

Chronic dentally-related pain

/discomfort Skin or mucous lesion

needing further examination, relief of 5
trauma, hemorrhage, swelling,

medically compromised patients with

a doctor’s referral

Deep and extended cavity; fistula intra

or extra oral; severe dental mobility;

residual roots and factors retaining 4
dental plaque; children/ adolescents

with face cross bite

60

Active medium cavity; tartar; slight
dental mobility; open bite in young 3
children; lateral cross bite

60

120

180

Partially erupted tooth; initial active
cavities; dental plaque; active white 2
spots

30

90

180

365

Filled teeth; sound teeth fully erupted;
controlled dental plaque; normal skin 1
and mucous

60

365

* CHW Community Health Worker

In order to start modelling, the results of the survival study were taken to analyse the

probability of clinical deterioration up to the wait times for a dental visit proposed by the

experts in the previous study.

Figure 4 below provides an overview of the survival probabilities of categories 1, 2, 3 and 4

up to 60, 180 and 365 days respectively.
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Figure 4: KM curves crossing the deadline determined by the experts for a dental visit

One can note in Figure 4 that, when the KM curve of category 4 crosses the line of the 60°
day, the survival probability was above 90.0%. Moreover, the survival probability was above
80.0%, when the KM curve of category 3 crosses the line of the 180° day. One also found
that, when the KM curves of categories 1 and 2 encountered the line of the 360° day, the

survival probabilities were below 40.0%.

Table 10 shows in numbers what is depicted by Figure 4. It shows the cumulative proportion
of quadrants remaining clinically stable at the maximum times for dental visits proposed by
the experts, with the respective percentage of observations remaining at these times. Table 10
also includes the times when at least 10% of observations remained, which represent the
percentage of remaining cases until which survival estimates are more accurate (Pocock,
Clayton and Altman, 2002).
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Table 10: Survival probabilities at the times proposed by the experts, and at the times with
10% remaining observations

Cumulative Proportion Surviving

Maximum time (in ~ Maximum time (in

Dci:tgeg(())?t;c days) proposed by days) when 10% of atthe Time E?]rw(;?gtgagzszz
experts  cases still remained Etimate std. Error

365 0.12 0.044 1.89%

! 309 0.387 0.041 10.19%

365 0.351 0.061 1.23%

? 184 0.552 0.042 10.07%

180 0.829 0.035 5.95%

3 139 0.868 0.023 10.04%

60 0.939 0.019 16.30%

* 81 0.884 0.032 10.06%

Table 10 reveals great disparities in survival probabilities among diagnostic categories
considering the waiting times, proposed by the experts, for quadrants to get a consultation
with the dentist. One can note that considering the proposed maximum wait times, one found
quadrants of category 4 with higher probability of survival (93.9%) than quadrants of
category 1 and 2 (12.0% and 35.1% respectively). However, in view of the low percentage of
remaining cases at the times proposed by experts in categories 1, 2 and 3, survival estimates
are accurate just at the maximum time proposed by expert for category 4. Even if one takes
into account the maximum times when 10% of cases still remain, and survival estimates are
more accurate, there is a marked imbalance in survival probabilities between diagnostic

categories.

Table 11 below shows the estimated percentiles for survival time in days for quadrants in
different categories.

Table 11: Percentiles for survival time (in days) for quadrants classified in different
categories (n=1 709 observations)

Diagnostic category 25.00% 50.00% 75.00%
Estimate Std. Error Estimate Std. Error Estimate Std. Error
1 344 8.661 202 32.395 74 9.779
2 390 234 22.829 83 11.968
3 371 1.792 344 29.993 250 38.026
4 376 368 41.456 311 132.766

Taking into account the standard errors of the estimates, the percentile 50 estimated the
median waiting time, and found that 50% of quadrants were clinically stable. The percentile
75 estimated the duration of clinical stability for 75% (the great majority) of quadrants in

each category.
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One can note in Table 11 that, in all percentiles, quadrants classified in categories 3 and 4 had

a larger duration of clinical stability (event-free) than quadrants of categories 1 and 2.

Table 12 below shows the scheduling pattern for dental visits at the participating clinics, for
quadrants sampled in the survival study.

Table 12: Wait times to dental visits, by diagnostic category (n=1 709)

Type of
transition Number Mean Median Percentile
. - observed of
Diagnostic . . .
in the wait  routine 95% CI 95% ClI 75.00%
category -
timefor  dental ggna St Estimate St
the dental visits Error Lower Upper Error Lower Upper Estimate Std.
visit Bound Bound Bound Bound Error
1-1 128 136 9.09 117.91 153.6 117 134 90.67 143.3 39 1155
1-2 56 143 16.19 111.05 1745 113 224 69.03 157 33 7.29
1 1-3 52 128  17.06 94.93 161.8 80 234 34.07 125.9 21 5.86
1-4 29 93 15.86 61.67 1239 49 26.9 0 101.7 27 10.23
Overall 265 131 6.74 117.86 1443 108 125 83.5 132.5 33 4.43
2-2 310 73 3.98 65.14 80.72 35 3.29 28.55 41.45 15 1.12
2-3 83 71 4.64 62.15 80.34 30 3.09 23.94 36.06 27 3.08
2
2-4 15 84 8.52 67.25 100.7 57 7.08 43.12 70.88 12 2.85
Overall 408 47 1481 17.78 75.82 21 342 14.31 27.69 17 117
3-3 490 59 2.86 53.27 64.5 40 1.69 36.7 43.3 17 1.22
3 3-4 49 55 2.62 50.31 60.59 39 191 35.26 42.74 13 2.65
Overall 539 93 16.85 60.21 126.3 42 4.89 3241 51.59 15 1.16
4-4 474 39 2.57 33.88 43.95 18 1.35 15.36 20.64 9 0.52
4 4-5 23 37 24 32.08 41,49 18 131 15.43 20.57 10 1.58
Overall 497 83 23.9 36.08 129,8 38 12 1452 61.48 9 0.49
Overall 1709 68 1.97 63.76 71,49 35 1.44 32.18 37.82 14 0.54

One can note in Table 12 that the overall time to dental visits for 75 % of quadrants with
heavier burden of dental disease (diagnostic category 4) was estimated to be 9 days, while
75% of the healthier quadrants (category 1) got a dental visit within 33 days. The percentile
75 also shows that 75% of quadrants classified in categories 2 and 3 had to wait for a dental
visit 17 (standard error 1.17) and 15 days (standard error 1.16) respectively. The median time,
within which 50 % quadrants in all categories got a dental visit, was estimated at 35 days
(with a 95% confidence interval from 32.18 to 37.82), while the mean time for all quadrants
sampled in the survival study to get a dental visit was estimated to be 68 days (standard error
1.97). Table 12 reveals a scheduling pattern at the participating dental clinics, in which the
great majority (percentile 75%) of dental quadrants undergoing dental treatment are given

appointments for follow-up dental visits within one month, including healthier quadrants.
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Table 13 presents the results of the workload components of the dental staff categories
(dentists, dental hygienists and community health workers), whose daily work is mainly
related to assisting patients. Although dental auxiliaries are also a staff category of the dental
team, they were not listed because their main daily work is related to assisting dentists and
dental hygienists as well as taking action on the dental office logistics.

Table 13: Main workload components of family dental staff, published at the Ministry of
Health website (Brasil, 2016a)

Community Health

Worker Dental Hygienist Dental Hygienist Dentist
Group promotion Group prevention Curative procedures  Rehabilitative and emergency procedures
activities activities
Home visit Home assistance I_—k?me _V|S|t_for rehabllltz_itlon; Tooth
. - —— ; . fillings; Periodontal scaling and root
Education activity Application of cariostatic lannina: h S L
in the community or Fluoride treatment agents Teeth scaling planning; Tooth extractions; Restoration;
: AP Pulpectomy; Frenectomy; Abscess
at homes groups cleanings and polishing - . . .
. . - drainage; Pulpotomy; Installation of
Toothbrush training (prophylaxis) Application . .
dental prosthesis; Shaping for dental
groups of dental sealants

prosthesis

The workload components were obtained from the so-called “Table of Procedures” available
online at the Ministry of Health website (Brasil, 2016a). All items that had job descriptions
for each staff category were listed without overlapping professional competencies. For
example, dentists can perform health promotion, prevention and curative activities, but only
dental hygienists can perform rehabilitative procedures. Thus, for dentists’ procedures, one
did not list those workload components that can be performed by dental hygienists or by

community health workers.

Table 14 depicts the results derived from the facility group methodology, conducted with the
participating dentists, in which participants set activity standards for primary dental services

delivered by family health clinics.

Table 14: Activity standards for primary dental services at family health clinics

Type of staff required Timings for procedures / activities
Dentist 1 hour per quadrant
Dental Hygienist 45 minutes per quadrant
Dental Hygienist 2 hours per group of 8 people whose the worst quadrant is of category 4
Dental Hygienist 3 hours per group of 10 people whose the worst quadrant is of category 3
Dental Hygienist 4 hours per group of 12 people whose the worst quadrant is of category 2
Community Health Worker 2 hours per group of 4 people whose all quadrants are of category 1
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In setting the activity standards, the proposed timings took into account the ideal consultation
timing within which dentists could lower the urgency level of a quadrant. Furthermore, the
timings set for community health workers and dental hygienists took into account the ideal
group activities timing within which they could perform activities and procedures aimed at

keeping quadrants clinically stable in the wait for a dental visit.

The cost calculation of the working hour per staff category at the family health clinics is
shown in Table 15. From the Health Department official web site (Secretaria Municipal da
Saude de Sapucaia do Sul, 2016) the salary currently paid to each dental staff category was
collected. In the official calendar one found in the study year a total 1 832 working hours
available at the participating clinics. This volume of hours was the result of the 229 working
days at the Health Department multiplied by the eight contractual working hours per day at
the participating clinics. The resulting cost of the working hour per dental staff category is
show in Table 15.

Table 15: Cost calculation of the working hour per staff category at the family health clinics

Type of dental staff at Family ~ Annual salary in the Y(briifg dayy Contractual erlljrls ’ Cost of the
Health clinics study year o tha bludyl || weiking hours per available in  working hour
year day
the study year
Dentist R$ 124 041.58 229 8 1832 R$67.71
Dental Hygienist R$ 32 395.35 229 8 1832 R$ 17.68
Community Health Worker R$ 16 588.00 229 8 1832 R$ 9.05

With the results of the workload components (Table 13), the activity standards (Table 14) and
the cost of the working hour, by dental staff category (Table 15), the next step was to
simulate how much it would cost to provide comprehensive primary dental services within
the times proposed by the experts (Table 9) for all the 1 894 patients classified during the
study year (Table 3).

As mentioned earlier, among the 1 894 patients are those 1 217 patients who did not have any
dental consultation in the study year after the first classification and also those 677 patients
who had one or more dental visits after the first classification. To perform calculations, one
computed in Excel spread sheets the number of days elapsed from the last classification day
up to the end of the study year for each one of the 1 894 patients’ quadrants. Then, an
algorithm was developed to determine which stream of dental care (promotion, prevention,
treatment or rehabilitation) each quadrant should be scheduled in, according to their last

classification code and according to the time they were waiting for care.
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Because there was no difference in the maximum times among age groups in the framework
validated by the experts, the cost simulation took into account the last diagnostic code of the

quadrant, regardless of date of birth of the patient.

Table 16 shows the distribution of non-urgent primary dental services among all the 7 376
patients’ quadrants waiting for care at the end of the study time, by applying the wait times
proposed by the experts.

Table 16: Non-urgent dental care required by 7 376 oral quadrants according to the
maximum wait times proposed by the experts

Quadrants due

. . Quadrants  Quadrants due  Quadrants due  Quadrants due for

Diagnostic Number of waiting to start ~ for promotion  for prevention for curative rehabilitative
category quadrants L o

dental care activities activities procedures procedures /

dental review

1 3047 654 2130 0 0 263

2 2068 318 476 491 632 151

3 1444 21 264 265 220 674

817 19 0 210 0 588

Total 7376 1012 2870 966 852 1676

The resulting cost of the dental staff for delivering the required activities/procedures, based
on the activity standards and on the cost per hour of each dental staff category was then

calculated.

Table 17 shows the amount of resources, R$ 104 110.88 in Brazilian currency, that the Health
Department would be expected to spend on dental staff to deliver comprehensive dental care
for all quadrants assessed in the study, within the wait times proposed by the experts.

Table 17: Cost of the required dental staff for 7376 oral quadrants, taking into account
maximum wait times proposed by the experts

Dental Staff Cost
Dentists R$ 89197.60
CHWs and Dental Hygienists R$ 14913.28
Total R$ 104 110.88

By computing calculations with algorithm adjusted for the times proposed by the experts, one
found the resulting costs of Model 1.

At this stage, the second simulation round was started. Based on the great disparity found
between survival experiences of quadrants from different diagnostic categories, shown earlier

in Table 10, which was the projected survival at the times proposed by the experts, and taking
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the resulting cost this model (Model 1), the researchers began a policy-decision simulation
exercise, changing and adjusting maximum waiting times to balance the survival probabilities

between diagnostic categories, for the highest possible survival rate with the Model 1 budget.

In doing so, it was important to keep in mind that the amount of resources shown in Table 17
included the payment of dentists’ working hours to treat quadrants of category 4, given that in
that category there was a 93.9% probability of the quadrants remaining clinically stable up to

the dental visit day.

In the second simulation round, one adopted an arbitrary level of 90% survival probability for
quadrants of category 4, lowering in 3.9 % the survival probability for quadrants category 4
in relation to their probability in Model 1. In doing so, the KM curve of diagnostic category 4
was analysed and it was found that with 90.0% survival probability, quadrants of category 4
could wait up to the 76 days without experiencing clinical deterioration. Therefore, the
algorithm was modified, changing the maximum wait time for quadrants of category 4 from

60 days to 76 days. The resulting cost of this simulation is shown in Table 18.

Table 18: Cost of dental staff by setting a survival target for quadrants classified in category 4

Survival probabilities

Waiting time

. for category 4 to remain Dental Staff Cost
in days
event-free
Dentists R$ 89,197.60
Pmpeo)fsgrt’sy the 60 93.9% CHWs and Dental Hygienists R$ 14,913.28
Total R$ 104 110.88
Dentists R$ 86 802.67
Survival target 76 90.0% CHWs and Dental Hygienists R$ 15 55.20

Total R$ 101 857.87
Difference R$ 2 253.01

It was determined that an amount of R$ 2 253.01 would be saved, by lowering from 93.9% to
90.0% the probability for quadrants of category 4 that do not deteriorate in the waiting time
for a dental visit.

The next simulation step was to apply that amount of saved resources by increasing as much
as possible the probability for quadrants of category 1, 2 and 3 that do not deteriorate in the
waiting time for a dental visit. The analysis of KM curves of categories 1, 2 and 3 found that
90.0% of 1 125 quadrants classified in category 1, 90.0% of 1 478 quadrants classified in
category 2, and 90.0% of 2 324 quadrants classified in category 3 remained clinically stable.

Since age groups of categories 1 and 2 had a difference statistically significant in their
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survival experience, as shown in Table 8, KM curves were created for each age group in
categories 1 and 2. As there was no difference statistically significant among age groups of

categories 3 and 4, there was only one KM curve for category 3 and one for category 4.

The following four Figures 5 to 8 show the maximum length of time for 90.0% probability of

all quadrants to remain event-free (no clinical deterioration).
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Figure 5: KM curves by age group of category 1
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Figure 8: KM curves by age group of category 4

Based on the assumption that, as soon as quadrants start undergoing dental care with the
dental team staff, regardless of their clinical status, they have a probability of remain free of
clinical deterioration within a certain length of time, one set a 90.0% survival target and thus

the respective maximum wait times were determined.

Table 19 below depicts in red, the set of maximum waiting times of Model 2. These wait
times were found after various simulations trying to reach the highest possible survival
probability (clinical stability) balanced for all diagnostic categories and age groups by using
similar budget of by Model. The highest possible survival level was found around 90%

survival probability level.
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Table 19: Dental resource allocation framework (Model 2) with maximum wait times (in red) derived froma 90% survival target

Promotion activities Prevention activites Curative procedures Rehabilitative procedures
CHW Dental Hygienist Dental Hygienist Dentist
Cumulative Cumulative Cumulative Cumulative
Proportion Proportion Proportion Proportion
Wait  Surviving at the Percent | Wait Survivingat the  Percent | Wait Survivingat the  Percent | Wait Survivingat the  Percent
times Times of times Times of times Times of times Times of
Diagnostic ~ Age (in Std.  remaining| (in Std.  remaining| (in Std.  remaining| (in Std.  remaining
category  Group | days) Estimate Error  cases days) Estimate Error  cases |days) Estimate Error cases | days) Estimate Error cases
. 2 76 0,900 0,029 11,07%
All ages
3 2 63 0,905 0,017 29,18%| 180
Elderly 16 0,900 0,067 78,26%| 180 365
5 Adolesc 11 0,903 0,053 69,70%| 180 365
Adult 29 0,906 0,022  49,80%| 180 365
Children 39 0,922 0,028  70,00%| 180 365
Elderly 5 0,903 0,053  90,32% 365
L Adolesc | 27 0,950 0,049  65,00% 365
Adult | 21 0,907 0,024  80,00% 365
Children | 21 0,906 0,036  86,57% 365

CHW* Community Health Worker

Since quadrants from category 1 demand oral health promotion activities, the start of dental
care for those quadrants must start within 5 and 27 days according to each age group,
assuming that from that time until the consultation with the dentist, 90% of them will remain
clinically stable. The same occurred with quadrants of category 2, which had to start
prevention activities within 11 and 39, according to the age groups, in order 90.0% of them to
remain free of clinical deterioration up to the dental visit. Furthermore, the maximum length
of time for 90% of quadrants from category 3 to remain clinically stable was found in the 63"
day. For this reason, one arbitrarily anticipated the start of prevention activities from the 60"
day (Model 1) to the second day after classification. Thus, 90.0% probability of clinical
stability was also set for quadrants of category 4. The maximum wait time was set in 76 days
for quadrants of category 4, in order for 90.0% of them remain clinically stable until the

dental visit.

The wait times for categories 1, 2 and 3 to see the dentist were not changed. The curative
procedures performed by dental hygienists for quadrants of category 2, based on the
classification criteria in which quadrants of category 2 demand just preventive not curative

activities in the wait for dental visit were also eliminated.

The next simulation step was to apply these waiting times, and adjust the algorithm with the

respective day required by each category and age group.

The resulting number and type of dental services required after simulating 90.0% survival
probability for all the 7 376 dental quadrants is shown in Table 20.
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Table 20: Non-urgent dental care required by quadrants according to the maximum wait
times, derived from a 90% survival target

Quadrants Quadrants Quadrants due for

waiting to Quadrants due due for  Quadrants due rehabilitative

Diagnostic ~ Number of start dental for promotion prevention for curative  procedures / dental
category guadrants care activities activities procedures review

1 3047 609 2175 0 0 263

2 2068 589 0 1328 0 151

3 1444 21 0 282 467 674

4 817 19 0 255 0 543

Total 7376 1238 2175 1865 467 1631

As can be seen, Table 20 shows the same total of 7 376 dental quadrants distributed in each
category as shown in Table 16, but now these quadrants require a different level of dental

care, due to the different set of wait times adopted.

The next step was to calculate the resulting cost of the dental staff for delivering the
required activities/procedures, based on the same standard activities and cost per hour of each
dental staff category used to simulate Model 1. Table 21 shows a total of R$ 97 148.45, in
Brazilian currency, that the Health Department would be expected to spend on dental staff to
deliver comprehensive dental care for all quadrants assessed in the study, within the wait
times derived from 90.0% probability of not getting worse while waiting for a dental visit.

Table 21: Cost of the required dental staff for 7376 oral quadrants, taking into account
maximum wait times derived from 90% survival probability

By experts 90% survival
Type of activity Dental Staff probability
Model 1 Model 2

Rehabilitative/ dental ey RS$ 89 197.60 RS 86 802.67
review
Promotive, preventive Dental Hygienists and CHWs R$ 14 913.28 R$ 10 345.77
and curative

Total R$ 104 110.88 R$ 97 148.45

With a similar budget, and still keeping a high survival probability for category 4, and by
lowering it from 93.9% to 90.0%, it was possible to balance a 90.0% survival target for all
quadrants waiting for a dental visit. However, with the decrease from 93.7% to 90.0%
probability for category 4, one would expected an increase in the number of quadrants
becoming urgent, i.e., turning in to category 5. Of the 817 quadrants in category 4, 32
quadrants would demand urgent consultations. Assuming the same timing per quadrant for
the dentist to undertake an urgent consultation (1 hour per quadrant, according to Table 14),
this would cost R$ 2 157.44. By adding this cost of the additional urgent consultations with
the total cost of Model 2 (Table 21), an amount of R$ 99 305.89 was obtained.
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In summary, it was determined that:

- Model 1 cost R$ 104 110.88 for treating 7 376 quadrants, with imbalanced survival
probabilities between diagnostic categories, ranging from 93.9 % to 12% and

- Model 2 cost R$ 99 305.89 for treating the same 7 376 quadrants, with balanced

survival probabilities of 90.0% for all diagnostic categories.

The next research step was to perform simulations projecting dental staff requirements and
costs derived from the application of Model 2 criteria to guide a population oral health

intervention.

As results from survival analysis showed, a total of 1 894 people were examined, classified
and thus consecutively included in the sample throughout the study year (July 1%, 2014 to
July 31%, 2015). For the projected simulation purposes, these 1 894 participants represented a
simulated catchment population. The start of the projected simulation period occurred on the
3™ August 2015 and will last for three years until the 3™ August 2018. The projected
simulation took the real clinical profile of these 1 894 participating residents exiting in the
database on the 3™ August 2015. The simulated intervention included all residents in the
programming from the start, in order to simulate the universal access to dental care. Model 2
criteria were adopted in order to simulate an equitable distribution of comprehensive primary

dental care.

Since Model 2 survival probability target reaches 90% of the catchment population, 10% of
all persons’ dental quadrants were randomly programmed to worsen from their previous
status in the wait time for the following dental visit. For example, 10% of quadrants of
category 1 got worse to category 2, quadrants of category 2 got worse to category 3 and so

on.

Promotion, prevention, curative and rehabilitative activities were programmed according to
the activity standards. The only change made in the activity standards for projected
simulation purposes was the decrease in timings to perform rehabilitative procedures in
quadrants of category 1, 2 and 3. One set 10 minutes per quadrant of category 1; one set 15
minutes per quadrant of category 2; one set 30 minutes per quadrant of category 3. The
timing per quadrant of category 4 remained the same as that set by participating dentists, e.g.,
1 hour.
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Figure 9 below depicts the projected a three-year simulation results on dental staffing

requirements.
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Figure 9: A 3-year projected trend in working hour requirements applying Model 2 criteria to
programming primary dental services for the simulated population (n=1,894)

One can note that, in the short-term (first simulation year), there is an increasing demand of
mid-level dental staff working hours (dental hygienist) due to the increasing demand for
curative procedures. Such demand derives from those dental quadrants of category 4 which
are being treated by the dentist. In the short-term, the sharp decrease in the requirement of
dentists working hours occurs due to the programmed waiting time (76 days) for quadrants of
category 4 to be treated by the dentists. On the other hand, in the long-term (third simulation
year), the requirements of both CHW and dentist working hours reach a balanced level,

insofar as the population reaches a healthier profile.

According to Model 2 criteria, dentists working hours are used for dental review performed
in quadrants of category 1 and for minor rehabilitative procedures performed in quadrants of
category 2. In the wait time for dental review, CHWs perform oral health promotion activities
for dentally healthy persons (all quadrants in category 1). In the wait time for minor
rehabilitative procedures, dental hygienists perform prevention activities for persons’ oral

quadrants in category 2.

Figure 10 shows the corresponding expenditure trend in simulating a 3-year oral health
intervention.
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Figure 10: A 3-year projected trend in dental personnel expenditure applying Model 2 criteria to
programming primary dental services for the simulated population (n=1,894)

The total expenditure on mid-level dental staff (Dental Hygienists and Community Health
Workers) reaches equilibrium from the mid-term onwards. The expenditure on high-level
dental staff (Dentists) reaches equilibrium in the long-term (3" year onwards).
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CHAPTER 6: DISCUSSION

The present study may be viewed as a focused primary dental services research since its
methodology can be adapted for use by other primary health services research. The legal
framework underpinning the Public Health System in Brazil is the broad context in which the
present study was conceived. The conceptual thinking on which the proposed dental care
model was based is the health-related legislation on equity access to universal healthcare.
Despite the small scale of the study findings, the study results highlight the need for a

national policy on equity allocation of primary dental care.

By using clinical status-based criteria for stratifying quadrants into risk categories for having
future clinical deterioration, one could estimate future utilization of major service categories
of comprehensive primary dental care, namely: promotion, prevention, cure and
rehabilitation. By adopting survival analysis one could assess the validity of wait-time-based

algorithms used to identify patients’ quadrants at different risk levels.

For the survival analysis, it was necessary to collect primary data on the oral health status of
typical users of primary health care clinics in order to find preliminary evidence on clinical,
staffing and financial implications of setting wait times for dental services based on survival

probabilities.

In a previous study (Nascimento, 2010), a group of expert dentists had validated a dental
resource allocation framework, setting maximum waiting times for dental visits (Model 1).

Model 1 was used in the present study as a base for staffing and costs simulations.

In this chapter, the limitations of the study are discussed together with the data from the
empirical and the modelling phase supported the analysis of Model 1 and the simulations of
Model 2. The conceptual thinking on which Model 2 was based and the implications of using
it in a working health system are also discussed together with a comparison of Model 2 with

other methods of estimating staff requirements.
6.1. Limitations of the study

The limitations are discussed under the calibration training exercises, the survival analysis

study and the cost analysis.

76



6.1.1. Calibration

The calibration exercise conducted in the present study was designed according to the
guidelines of both the British Association for the Study of Community Dentistry (BASCD)
(Pine et al., 1997) and the Ministry of Health in Brazil (Brasil, 2001). However, one did not
follow the advice of excluding from the survey those examiners who fail to maintain
examiner consistency, because, in the real working scenario, no dentist is fired from the job
due to diagnostic disagreements. This limitation in the design decreased the possibility of
achieving higher intra and inter-rater reliability. Hence, even though examiners had been

calibrated for clinical diagnosis, the issue of verification bias may have not been resolved.

Diagnostic measures used in this study derived from visual assessments rather than visual-
tactile data. For this reason, data from this kind of oral health screening initiative is likely to
be an underestimate when compared to those results reported by official epidemiological

SUrveys.

Kappa statistics was chosen on account of its suitability as a statistical test for assessment of
the level of agreement between examiners (Pinto, 2000). However, as this measure is
influenced by disease prevalence, it cannot be used in comparative studies across different

populations (Frias, Antunes and Narvai, 2004).

A further limitation is related to the source of agreements in a given diagnostic category,
because each category encompasses various clinical sub-items and it was not in the purview

of this study to collect such detailed information.
6.1.2. Survival Analysis study

Although the survival analysis results are plausible, they should nevertheless be interpreted
with caution due to the small size of the study population. This may have decreased
generalizability of results for further primary health care settings. For instance, no facility-
level factors were included in this analysis. By design, generalizability of results was limited
to the municipal level. The adoption of Kaplan-Meier method was suitable for analysing
survival probabilities, because no previous assumption about the functional distribution of
hazard rate with time was made. However, since one has not made any assumption about

hazard rate, it was not possible to extrapolate survival probabilities beyond the study time.
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In the present study, the results of a first-hand usage of the proposed diagnostic classification
tool in the real working scenario were documented. Hence, the diagnostic classification
results preclude comparisons with other findings in this regard. Furthermore, the degree of
reliability of the diagnostic classifications should have been improved by repeating the
calibration trainings during the study year, in order to increase validity of the survival results.

However, this was not possible due to time and resource constraints.

An important limitation in the survival estimates is due to the small percentage of remaining
cases in the later stages as the study progressed. According to Rich et al. (2010), and Pocock
et al. (2002), when just few cases remain, survival estimates are not as accurate, and
survivor functions at the right of Kaplan-Meier curves must be interpreted with caution.
Thus, the more dental quadrants were censored throughout the study time, the less reliable the
survival curves become before the end of the follow up. Furthermore, according to these
authors, if there are a high percentage of censored observations, one must question how the
study was carried out. In fact, since data collecting process of the present study occurred in a
real working scenario, where patients were scheduled for treatment within a short period of

time, the occurrence of great percentage of censored observations was inevitable.
6.1.3. Cost analysis

The sampling for calculating the costs of Model 1 and Model 2 created a threat to internal
validity, because standard activities were set just by the participating dentists, and did not
include opinions of dental hygienists and community health workers. Although the
participating dentists were deemed to be “experts” in primary dental care practice and have
considered a wide range of factors in determining timings to carry out procedures and
activities, the lack of a more comprehensive investigation to establish activity standards is a
limitation of this research. In view of this limitation, staffing costs findings derived from
these activity standards cannot be generalized to other primary care settings. However, the
methodology employed to perform cost-analysis is suitable for any family dental care teams

in Brazil.

6.2. Survival Analysis study phase

6.2.1. Diagnostic classifications

Dentists play a major role on the identification of individuals and population oral health
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status, as their primary responsibility is oral health diagnosis. Variability between dentists’
diagnoses and treatment choices has been widely documented in the literature (Bader and
Shugars, 1995; Bader and Shugars, 1997; Lewis et al., 1996; Shugars and Bader, 1996). The
level of diagnostic variability is actually a problematic issue when it contributes to making
patterns of access to dental services less equitable and influences dental services outcomes
negatively (Baelum, Heidmann and Nyvad, 2006). Whether access to primary dental care
services is based on clinical assessments, dentists must keep a good level of intra- and inter-
examiner agreement in order to assure equity of access within and between catchment areas.
Furthermore, there has been a growing debate regarding over diagnosis, since it tends to
generate not only over treatment but also over preventive measures. Over-diagnosis has been
found as a more common practice than previously thought, leading to enormous financial
implications for public health (Bulliard and Chiolero, 2015). In the present study, special
attention was given to the calibration of the participating dentists. The training sessions
provided dentists with the opportunity to debate their own diagnostic practices. During the
trainings, they realized that over-diagnosis was a counter-intuitive decision that is usually
imperceptible to them in their daily work.

The accuracy of a diagnostic classification method is determined by the accuracy of the
classification itself. If the level of agreement is poor, the results will be inaccurate, either due
to over- or under-estimating results. In the present study, the difficulty in achieving higher
level of examiner agreements even after various calibration trainings may be deemed as a
disadvantage in applying the proposed diagnostic classification tool to estimate survival
probabilities. The diagnostic classification tool was developed for routine use at primary
dental care clinics. Hence, for a long-term application involving a large number of primary
dental care dentists, it is crucial that calibration training becomes part of the activities of the

dental professional.
6.2.2. Time-to-oral health deterioration

Logistics of the survival study involved the development of on-line forms and database. As
they are generic in nature, they can be adapted to the public health information system for use
by any primary dental care team in Brazil. Further, the methodology for collecting diagnostic

classifications is suitable for similar primary dental care services in the country and abroad.
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The results of the survival analysis phase provided information for the relevant municipal
authorities on potential inequities of access between individuals treated at the participating
clinics. Due to the scheduling of patients pattern, results showed that at any point in time
during the study year, oral quadrants presenting higher burden of dental disease (categories 3
and 4) had a lower probability of getting worse than more healthy quadrants (categories 1 and
2).

Overall, patients undergoing dental treatment at the participating clinics were given
appointments for several dental visits regardless of their clinical conditions. This
demonstrated that appointments did not take into account risk-based criteria for dental
appointments. Furthermore, the existing scheduling pattern overloaded dentists' schedules
with a large number of activities and procedures being performed on the same few patients.
On the other hand, the majority of people living in the catchment areas had no access to
dental care. According to the Family Health Strategy guidelines (Brasil, 2004), a catchment
area of a Family Health clinic should encompass from two to four thousand residents.
Therefore, it is expected that the five participating clinics cover between 10 000 to 16 000
people. Taking in consideration the study sampling, in which patients were selected
consecutively, one expected that sample size would achieve nearly all people assigned to the
participating clinics, given the assumption that the participating dental teams actually follow
the Family Health programme guidelines, namely: (i) people covered by Family Health clinic
dental services should be assessed by their family dentists at least once a year; (ii) family
health teams should perform health care pro-actively in relation to the catchment population
health needs. Considering that a total of 15 000 people live in the five catchment areas, the
present study showed that, in the study year, less than 5% of the catchment population were
covered by dental services.

Currently, a national programme in Brazil, the so-called PMAQ is in place with the aim of
improving access and quality of primary health across the country. PMAQ adopted an
indicator to monitor population covered by family dental teams. Such an indicator uses the
40-contracted dentists hours per week (full-time equivalent) per three thousand residents in a
given area and time. The limitation of using this indicator is that it is not able to show how

many people are actually undergoing primary dental care.
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The assumption for the proposed classification tool is that diagnostic categories are proxies of
long-term oral health outcomes. In this way, by using this classification tool at every dental
visit, family dentists and health managers could obtain a comparable timeline of the clinical
status at both individual and population levels. That would help to more accurately set
performance target timeframes for achieving clinical targets. Besides that, a timeline for
primary dental care would assist primary care dentists in managing and coordination dental
care within their catchment areas. At a patient level, diagnostic classification records may
contribute to a lifelong patient management and ensure that each patient is streamlined in the
appropriate course of primary dental care. At a macro-level, diagnostic classification records
may enable the dentist to understand the need for primary dental care of the whole catchment
population and thus allocate dental services more equitably. Additionally, routine
classification data, collected at local clinics in health districts, for example, can be combined
to produce a broad picture on the dental staffing requirements in a city. Such aggregations
can be powerful tools to ensure equity allocation of dental staff in a given area as long as
dentists are classifying consistently. Moreover, since diagnostic classifications are dynamic in
nature, they can show current imbalances between dental staff categories in a health facility,
e.g. a shortage of dental hygienist and a surplus of dentists. Where such a kind of imbalance
exists, dentists may be forced to undertake some activities that can, for example, be
performed by dental hygienists. That shift of activity leads to an uneconomic use of dentists,
thereby making the primary dental care system more expensive.

Since the coverage of primary dental care in Brazil has been expanded mainly by dentists’
work (Brasil, 2016), these professionals have to undertake activities and procedures that
could be performed by dental hygienists. Moreover, dental education activities and toot
brushing trainings at schools, for example, which can be performed by community health
workers have largely been performed by dentists. By June, 2016, less than 10% of all dental
teams working in the Family Health programme across the country have a dental hygienist as
part of the team (Brasil, 2016). Such kind of dental workforce profile increases dental
personnel expenditure of the Family Health programme, since a more qualified and expensive

professional has been paid for undertaking less complex dental procedures and activities.
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6.3. Modelling phase
6.3.1. Survival probabilities at the times recommended by the experts.

Previous studies have shown a marked variation in the criteria for access to public dental care
existing across Australian jurisdictions, leading to inequitable access to these services
(Davidson et al., 2007). In order to tackle inequities of access to public dental care, the
Departments of Health of Queensland and New South Wales in Australia instituted a waiting
list triage system. The current triage system was developed in consultation with a number of
senior public sector dentists in Queensland and New South Wales who established maximum
waiting times for public dental services, according to clinical urgency (Queensland Health,
2015). The Queensland Health Department guidelines provide recommendations on the
management of different waiting lists (e.g. General wait list, Priority wait list, Recall wait
list, Referral wait list and General Anaesthetic wait list) in which eligible patients are
allocated after administrative or clinical assessments. In order to ensure consistency across
services, clinical assessments have been generally restricted to the experienced staff which
had undergone basic training. However, no information was found on the level of agreement
between Australian dentists. The waiting list triage system is indeed a relevant initiative to
foster equity access to public dental services in Australia. However, the scientific evidence
of the set of waiting times adopted in Queensland and in New South Wales is limited to face
validity, since they rely on expert opinions. No publications were found on studies being
conducted in Australia with the aim to raise further evidence on the validity of the adopted

wait times.

The Municipal Health Department of Porto Alegre in Brazil also published a comprehensive
guideline for primary dental services in which a set of waiting times for access to primary
dental services was included (Secretaria Municipal de Saude de Porto Alegre, 2014). In Porto
Alegre, the waiting times were established by a group of public health dentists. The same as
in Queensland, the validity level of wait times proposed in Porto Alegre is limited to face
validity. Furthermore, the guideline of Porto Alegre provides no information about the need
of calibration of dentists in order to ensure consistency across primary dental care services.
The results of the present study showed that if dentists’ diagnosis is to be used to guide
access to primary dental care, calibration training must become an on-going activity at the
primary dental care level and further evidence on the validity of wait times determined by

experts is needed.
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6.3.2. Dental workload components and dental activity standards

In setting activity standards for rehabilitative procedures, the group of dentists determined the
average time that a dentist takes to lower the urgency level of a quadrant. However, the group
of participating dentists determined equal timing, i.e., one hour, for dentists to treat any type
of quadrant, regardless of its classification category. If one considers that an hour is enough
to lower quadrants’ classification from category 4 to category 3, for example, one can assume
that the same timing would be more than enough to lower classification from category 2 to 1,
since quadrants of category 2 required less complex rehabilitative procedures than those
required by quadrants of category 4. Therefore, the total dentist working hours required to
perform rehabilitative procedures may have overestimated the actual time taken by dentists to

perform less complex rehabilitative procedures.

Although dental practices may differ greatly between countries and dental staff categories
may have different titles, such as dental hygienists, dental therapists, etc., they might be
performing very similar functions. In Brazil, there is just one mid-level dental staff whose job
description includes dental procedures to be performed at individual basis. Dental auxiliaries
are also part of the Family dental care teams. Dental assistants were not included in the
present study, because the study methodology took into account staff categories whose main
tasks were directly related to treating patients. Job descriptions establish that dental
assistant’s main tasks are related to dental office logistics and to assisting dentists and dental

hygienists in their clinical procedures.

The parameters of activity standards, workload components, and cost of dental staff working
hour used in this study can be adapted to different primary care settings in Brazil. However,
they must be tested in a further experimental research setting to verify how useful and
realistic they are, and how much of these standards are really doable. By consulting a larger
group and more representative group of experts, a national activity standards parameter could
be agreed upon. This would help to identify staffing inequities between local clinics across
the country and to determine what specific managerial actions must be taken in order to

balance workload pressure between primary dental teams working in different provinces.
6.3.3. Setting survival targets

The modelling phase produced many outputs, but the most relevant output parameter was the

set of wait times that emerged from the 90% survival target. The theoretical decision-making
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exercise conducted by the researchers in the present study produced a starting point for
further research on the use of survival analysis studies for the establishment of evidence-

based wait time benchmarks.

Studies on wait times usually analyse waiting lists in order to better manage them or to
reduce them. A number of international comparisons of waiting times have required
considerable analysis (Viberg et al., 2013). Waiting times have been measured in different
countries as mean, median, 90" percentile, 95th percentile, number of patients waiting,
number of patients waiting per inhabitant, and number of patients waiting within a certain
time interval (Viberg et al., 2013; Queensland Health, 2016). The majority of the 23 countries
studied by Viberg et al. (2013) provide their citizens with some type of national waiting time
care guarantee. However, such studies did not mention the level of survival probabilities that
derive from such wait time guarantees. There has been a lack of evidence on the expected

increase of survival probabilities after improvements on wait lists management are made.

In the present study, a 90% survival probability was set for all diagnostic categories, and it
was still expected that a certain number of quadrants would deteriorate. That included a
predicted number of urgencies which result from deterioration of quadrants in category 4.
Currently, family health clinics have adopted a common urgent patient scheduling technique
that involves keeping a pre-established block of time available each day for patients who call
that day for an urgent dental appointment. While it allows patients with an urgent dental
problem to see the dentist in the same day, it potentially makes the wait time for non-urgent
problems longer as there remain fewer dental appointment times for non-urgent cases.
Furthermore, fixed blocks of times for dental prevention activities as well as for dental
curative and rehabilitative procedures have also been suggested by the National Oral Health
Policy (Brasil, 2014a) The model proposed in the present study makes it possible to set a
more rational scheduling scheme for both urgent and non-urgent dental consultations, as one
can predict the amount of future urgent and non-urgent consultations by estimating survival

probabilities and setting survival targets.
6.4. Models of access to health services

Some studies in Brazil have analysed various family health care models, comparing them in a
variety of ways of access to services and coming to different conclusions (Rocha and Goes,
2008; Sanches Marin, Dutra Moracvick, and Marchioli, 2014; Vidigal, 2015; Nascimento,
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2016). However, thus far there is no conclusive evidence that any one particular model is
better than others in providing timely access to primary health care, particularly access to
dental care. Most local clinics have adopted different types of dental risk assessment for
prioritizing patients. However, patients are appointed according to the availability of dental
services and not necessarily according to dental needs. Moreover, a priority access to
treatment is usually given to those patients who are already being treated. Such scheduling
scheme, the so-called “Completed Treatment™ has been used for many years in Brazil (Brasil,
2016b). It suggests that primary care dentists must complete dental treatment of a patient
before starting dental treatment of another resident of the catchment area. The ratio between
the number of patients starting and those completing dental treatment has been used by the
Ministry of Health as a service performance indicator (Brasil, 2016b). However, the key
limitation of this indicator is that performance is based just on the patients who actually got
access to treatment. Under the assumption of universal access to dental care, a performance
indicator should include those patients who are still waiting to start dental treatment. For this
reason, the three-year prospective simulation of Model 2 took from the start (August 2015)
the dental care programming of the entire simulated catchment population.

The WISN method has been considered a powerful tool for estimating health workforce
(McQuide, Kolehmainen-Aitken and Forster, 2013; Namaganda, 2015; Mollahaliloglu et al.,
2015; Bonfim et al., 2016). The WISN method suggests that the standard workload should
represent the amount of work and timing in delivering services which can be accomplished
by a “competent and motivated” health staff member working to acceptable professional
standards (Shipp, 1998). The source of data used by WISN method to represent demand for
health services is the annual services workload statistics. This means that WISN calculates
retrospectively, as it bases the staffing requirements in the past year workloads. According to
WISN methodology, a percentage level can be applied to the results to correct for possible

annual trends in the services’ workload (Shipp, 1998).

The source of data on service workload is the key difference between WISN method and the
model proposed in the present study (Model 2). In the WISN method, workload statistics are
based on the supply situation that is: the volume of service being delivered. Thus, WISN can
reflect the staffing requirements when there is a shortage and also when there is an increase in
supplies, thereby calculating the staff requirements in the both situations. However, by using

just service workload figures, WISN calculations demonstrates just the levels of workload
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pressure and staffing inequities that may arise within a given supply and budgeting context.
In Model 2, on the other hand, workload calculations are based on the demand-side. It
calculates prospectively the staffing requirements that are necessary to meet the health needs
in given length of time. Since such elapsed time determines survival probabilities for people
living in the catchment area, the adoption of Model 2 may allow for a genuine popular

pressure for improvements in dental staffing levels.
6.5. Implications of the Model 2 for a working health system

A major implication of using the proposed allocation framework (Model 2) in a working
health system is the need to adopt waiting times benchmarks that are based on survival
probability targets. However, the use of survival analysis studies for the establishment of wait
times for primary dental care is not a tradition in health systems research. To improve the
catchment population flow through a comprehensive and life-long primary dental care
involves the use of scheduling management technigues that must be necessarily based on wait
times benchmarks. The diagnostic classification categories suggested in this study place an
emphasis on predicting clinical deterioration with a sufficient lead time, before actual
deterioration, to allow a preventive dental care action to be scheduled. Therefore, health
managers can have up-to-dated information on the predicted amount of dental demands that
should be met within a certain time. Hence, whether the predicted demand is not in balance
with a future dental staff supply it will not be possible to offer patients an appointment within
the appropriate length of time until the number and type of dental staff be adjusted.

The simulations performed in the present study demonstrated in practical terms how an
equitable allocation of primary dental resources can be programmed to achieve the whole
catchment population. When local health authorities propose strategies aiming at reducing
wait times for primary dental services, the most commonly regarded solution to the problem
is to increase the number of dentists in that area. However, the study results indicated that
access can be largely increased when mid-level dental staff undertakes promotion, prevention
activities and curative procedures. Furthermore, in the present study, it was demonstrated that
while waiting times be adjusted to meet survival targets, it does not necessarily reduce wait
times. Moreover, while a number of co-morbidities that present to primary care dentists may
influence the level of dental urgency, the need to provide patients with timelier access to

primary dental care should not be deferred just because better evidence is still missing.
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A starting point is to agree on what will be measured in primary dental care and on how to

discriminate the streams of comprehensive primary dental care.

Another implication of applying Model 2 in the allocation of primary dental care is that, by
projecting clinical status of the catchment population, decreasing number of dentists working
hours would be needed for rehabilitative procedures and increasing number of dentists
working hours would be used for dental review, diagnosis, supervision and coordination of

individual and population dental care.

Despite being a small scale simulation, the three-year projection showed the financial
implication of applying Model 2. It revealed that a significant volume of resources (dentists
working hours) would be necessary in the first stages of the model implementation, because
of the relatively short waiting time for treating quadrants with high burden of disease. On the
other hand, in medium term, a sharp decrease in the primary dental care expenditure is
expected, before a balanced situation is achieved. Whether the set of wait times are adjusted

to new survival probabilities, this trend will remain in a larger of shorter period of time.

In the present study, the potential issues that may drive changes in the family dental
workforce profile were addressed. Currently, the Ministry of Health in Brazil provides
financial incentives for two types of primary dental teams, with no other composition option.
The first option is a dental team consisting of one dentist (and dental assistant) and the second
is a team consisting of one dentist and one dental hygienist (and dental assistant). In the study
simulations, the one-year prospective dental care programming showed an increasing need of
working hours of dental hygienists in proportion to the need of dentists” working hours. This
trend impacts on the family dental care teams’ costs and therefore this may require changes in
the current financing scheme adopted by the Ministry of Health. The prospective simulation
results indicated the need for an adequate permanent dental staff profile to work on the oral
health status of the population served, allowing for a flexible dental team composition, in
which, for example, several dental hygienists could work under supervision of one dentist.
From mid- to long-term of the implementation of Model 2, the projected growth of a dentally
healthy population within the catchment area would require more and more skilled
community health workers for health promotion activities until a balance is achieved. As
mentioned earlier, Model 2 is based on the assumption that 90% of patients’ dental quadrants
do not experience any deterioration in oral health while waiting for the next dental

consultation.
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CHAPTER 7: CONCLUSIONS and RECOMMENDATIONS

This final chapter summarises the main conclusions and achievements of this research,
highlights academic contributions of the thesis, recommending some directions for practice,

policy and research.
7.1. Main conclusions

The present study was innovative and broke new ground in dental resource allocation
research in Brazil by proposing survival analysis for setting primary dental staffing levels.
While there are several models for primary dental care delivery operating in the Family
Health Programme in Brazil, none of them establishes waiting time benchmarks for dental
services based on survival probability targets.

For the first time, a research methodology applied survival analysis to a longitudinal data of
patients assigned to family health clinics to identify maximum wait times for primary dental
services. This study created an easy-to-apply data collection on-line scheme with the ability
to measure and track oral quadrants wait times along the continuum of the patient's dental
care at local clinics. The use of survival analysis enabled researchers to simulate survival
targets in order to calculate the costs of the required dental services. By conducting a 3-year
simulation, the dental resource allocation framework (Model 2) was assessed on its ability to
deliver timely dental service for a catchment population as it progress through different

clinical conditions.

Considering the novelty of the proposed resource allocation framework, and the information
it produces, now one needs to implement the method in an experimental primary care setting
to demonstrate how the method works in the real life and its value for achieving more

equitable access to dental services.

The framework aimed to bring about improvements in local clinics service delivery by
allocating the right dental staff category at the right time. The findings of the present study,
not only provides new evidence but also raises awareness among dental profession, fosters
discussion on ‘“acceptable wait times” and contributes towards developing wait time

benchmarks that will ultimately enhance equity access to primary dental care.
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The present study methodology has contributed to the development of empirical research on
waiting times for primary dental services in Brazil, and found preliminary evidence of wait
time benchmarks that can be adopted in experimental primary health care settings. The
present study has shown how survival analyses can be used to generate rigorous evidence to
inform policy development in the area of dental health workforce planning. Additionally, one
simulated the application of Model 2 which broadly established the way primary dental
services may be delivered. Furthermore, it has outlined appropriate and timely dental services
for each person’s dental quadrants as they progressed through clinical conditions in the

course of three years.

In the present study, one had to be realistic about the limitations the data collected in the real
working circumstances imposed on the analysis. For the survival analysis, researchers
observed time-to-event data under the current working routine, without making any
interference in the scheduling scheme in place at the local clinics, since the present research
was not experimental. However, it is imperative that Model 2 be further assessed for validity,
in a real-life experimental setting, in order to draw further conclusions based on more

accurate results.

Given the current structure of the Family Health clinics, the model for data collection itself
was quite easy and inexpensive to apply. The calibration training was performed in the real
settings where dentists work. That raised a number of issues for future research concerning
model implementation, acceptability by its end-users (dentists) and by dental service-users.
The design of the model being assessed in the present study took into account technical and
legislative factors involved in public dental care as well as the scope of practice of the dental
health professionals who are expected to implement the model. The results showed that what
could be done to improve primary care dentists' ability to gradually take on additional
patients, would be to improve patients flow with more efficient dental scheduling procedures.
Importantly, the wait time benchmarks used to simulate interventions did not take into

account possible constraints on the public system’s capacity to achieve these benchmarks.

The dental resource allocation assessed in this study (Model 2) could be misinterpreted as
being another dental scheduling system. Moreover, it is not about re-allocating dental
resources from one type of patient to another, to the detriment of the former. It is in fact a
pioneer approach to a cost-effective management of primary dental care delivery, based on

the Brazilian public health principles of fairness, equality and social justice.
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The fundamental question underpinning this research was “how to programme equitable
access to comprehensive primary care services for all people living in the local clinic
catchment area”. To answer this question, the present study conducted a survival analysis and
developed a resource allocation model to address demand of primary dental care. The first
part of the research (empirical phase) was carried out in order to describe survival estimates
of persons’ dental quadrants waiting for dental visit, and obtain inputs for the second part of

the research, the modelling phase.

While there is no definitive conclusion on the best models for access primary dental care, the
present study provides other investigators with a range of innovative approaches to primary
dental service research. Given the research expertise derived from this research process, the
principal investigator is now in a unique position to use her knowledge to contribute to future

research on wait times for primary dental care.

The model proposed in the present study can be easily modified to suit other primary dental
care settings in Brazil and even in other countries whose primary health care system is similar
to Brazil. Moreover, the resource allocation framework described is easy to comprehend.
Most importantly, by conducting simulation, the present study was able to identify the future

dental workforce profile that can meet varying demand for primary dental services.

In developing the dental resource allocation framework, there was no intention of proposing
something conceptually new for the Family Health programme, but rather to offer practical
suggestions for the programming primary dental care. For example, the proposed model
enhances dental staff accountability in the implementation of promotion and preventive

actions, making auditable their outcomes within the catchment area.

From the survival study results one concluded that the maximum wait times for dental visits
set by the experts may engender inequitable survival probabilities between individuals. From
the perspective of equity of access to primary dental services and costs of dental staff, one
concluded that, it was possible for the Model 2 to distribute a balanced-high probability level

of survival for all individuals sampled, without exceeding the budget used by Model 1.

From, the overall results of the 3-year simulated intervention, it was concluded that the dental
staff profile should be flexible enough to meet dental health needs of the catchment
populations and to allow equity allocation of primary dental services with rational use of

resources.
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7.2. Recommendations

The following recommendations seek to inform primary dental care decision makers from the
local level at the Municipal Health Department of Sapucaia do Sul and also from the national
level at the Ministry of Health, on dental practice, dental research and oral health policy,

based on the results of the present study.

The results of the present study will be disseminated and discussed with the various
stakeholders of Municipal Health Department of Sapucaia do Sul at the associated
department head office level. Furthermore, the findings will be shared with community health
advocacy groups of the participating areas and will be used by Health Departments of
Sapucaia do Sul and of other municipalities for further research on the validation process of
the dental resource allocation framework (Model 2). This would allow further improvements
in the model and would demonstrate the institution’s commitment to tackling inequities of

access to primary dental care.
7.2.1. Primary dental care practice

As the Family Health Programme model evolves, intra-dental team collaboration in dental
care delivery should be stimulated. Strategies aimed at increasing dental practice capacity

should be developed and tested.

The vital role of dentists for communities requiring access to primary dental services extends
beyond dental profession to include dental care provided by the dental hygienists, dental
assistants as well as the community health workers. The importance of all these health
workers’ competencies in the delivery of comprehensive primary dental care within primary
dental care settings should not be neglected, otherwise, one would fail to acknowledge the
full waiting times that communities might experience. For this reason, it is recommended that
the adoption of the proposed model should not impose barriers to the full use of the dental
team’s skill-mix in the provision of comprehensive primary dental care. Moreover, a further
exploration of the potential of dental hygienists and community health workers in the
provision of primary dental services would go towards achieving the goal of expanding

equitable access to primary dental services.
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The resource allocation framework (Model 2) does not aim to be a static formula, by which
the extremely complex process of delivering timely dental services should be dealt with. In
fact, Model 2 may serve as a more formal framework for commissioning primary dental care

delivery in a more holistic approach.

The proposed diagnostic classification tool, in contrast to protocols for resource-intensive and
detailed visual-tactile oral examinations, with multiple data fields, intends to be a simpler and
less costly instrument for routine assessment of the burden of dental disease. Moreover, it is
expected that non-dental decision makers and laypersons can easily understand the diagnostic
classifications results. Because disease prevalence is highly influenced by the kind of
instrument adopted (Stevens and Gillam, 1998), the proposed diagnostic tool be further tested
against findings of comprehensive visual-tactile oral examinations in order to determine
validity of its results. Additional breakdown into sub diagnostic categories should be made in

the tool and tested for its ability to streamline access to specific dental interventions.

It is important not to ignore the role of diagnostic classifications in striving for equity of
access to primary dental services, as there has been an increasing recognition on the
accountability of health professionals for the allocation of health resources (Pitt et al., 2003).
This is both an ethical and a legal issue to be addressed in Brazil, where the legislation in
place imposes to the public health system the accountability for the provision of health
services (Brasil, 1988). A current example of such recognition is the call released by the
Supreme Court of Brazil for a nationwide debate among health professionals and authorities
towards consensus about the responsibility of the public health system in providing or not
whatever prescribed diagnostic procedure or health treatment (Supremo Tribunal Federal,
2009).

The findings from the present study can assist with the creation of training programmes for
the Family Health Programme personnel, with a focus on competencies and not on
professions and could particularly enhance the community health workers’ skills in oral
health promotion. Furthermore, research could address the respective roles of the Family
Health doctors and nurses in providing dental care, particularly among children.

It is also recommended that further studies be carried out to investigate dentists’ attitudes,
cultural, and methodological aspects of their diagnostic practice and how such practices

influences access to dental needs at the primary health care level. In addition, dentists must
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be trained to improve consistence of diagnostic classifications because it is envisaged that
high level of reliability between dentists allow that similar dental needs have equal chance of

accessing dental services.

As dentists are end-users of the diagnostic classification tool, one recommends that they be
surveyed regarding specific usability attributes of such tool. High level of usability may

encourage dentists to adopt the tool in their daily practice.

The simulated intervention showed that timely patient access to dental care would require
enhanced management practice efficiency. For this reason, primary care dentists must be
trained on how to run a comprehensive primary dental care from a population flow
perspective as well as a financial one. To address this, management training should be
provided during under-graduation. Furthermore, dental education programmes should be
institutionalized by the health departments from local to national level.

7.2.2. Primary dental services research

It is recommended that the Ministry of Health addresses primary dental services research

associated with wait time benchmarks. This would fall into the following areas:

o Research on further development and improvement of primary care diagnostic tools

and methods.

o Health system research that investigates the impact of wait time benchmarks for the

oral health outcomes in primary care settings.

A number of studies have identified differences in self-perceived dental treatment needs
when compared to needs professionally assessed. Such differences may have huge financial
implications for the public health system (Locker and Miller, 1994). Further research to elicit
local community's views may help clarify their perception regarding diagnostic
classifications and the subsequent streams of dental care. In addition, research on benchmarks
for primary dental services should not only tell us that a defined dental treatment cannot be
delayed but should also address the appropriateness of those treatments. Moreover, results on
evidence-based wait time benchmarks for dental services may serve as accepted standards in
litigations and could guide the establishment of targets set by Family Health team as

performance goals.
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Before one can state with certainty that access to primary care will be improved through the
adoption of Model 2 criteria, a longitudinal study should be conducted, preferably collecting
data for 3-year period or more. The advantage in conducting this type of population research
is that a number of family health care facilities in Brazil are already equipped with the
essential structure required for this kind of long-term field research, (e.g., computers

connected to the internet).

Further research is needed to address co-morbidities which may influence the differentiation
of levels of urgency thereby influencing decisions about the best course of primary dental
treatment. However, because the best evidence is not yet available, the need to provide
individuals with timelier access to primary dental care should not be delayed by the health

authorities.
7.2.3. Primary dental care policy

From a policy perspective, the present study raised preliminary evidence on the need for a
dental workforce reform in Brazil to address inequities of access to primary dental care
services. The researchers’ interest in equity in access and utilization of primary dental
services was guided by the concern for equity in oral health, assuming that improved health

care services contribute to better health (Starfield, 2007).

Since tackling inequalities is one of the main aims of all public health policies, the results of
the modelling phase of the present study can be used to inform the relevant health authorities
regarding potential inequities of access to primary dental services and how could survival
analysis studies could help to guide equity allocation of dental staff. The framework under
investigation may assist the Ministry of Health to plan ahead for adequate provision of public
dental services and the Ministry of Education for the intake of students at both graduate and
non-graduate levels. Additionally, the proposed model intends to be an evidence-based,
transparent, and accountable process of allocating primary dental services by which

communities are aware of their dental care needs.
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What are the benefits of this research?
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We would like to invite you to participate in a study of oral health, which will take place in
Porto Alegre and its metropolitan area from October 2013 to October 2015.

The purpose of this project is to study the access to oral health care of Family Health Clinics
users. Participants will be selected according to their demand for dental services at the clinics
they are registered.

Your participation is completely voluntary, and involves an examination of your mouth,
which will be carried out the dentist of the Family Health Clinic. The dentist will use a
disposable tongue depressor. The data collected from the examinations will be classified, but
your privacy will be respected, and you will be assisting in the setting up of a more equitable
way to provide dental health care among the community registered in your local clinic.

After the oral examination your dental treatment needs will be passed on to your local clinic
so that an appointment can be made for you to see a dentist. If you have any doubt or
question, please do not hesitate to ask us before you decide whether or not to participate.
You may also withdraw from the study whenever you wish, and your participation will be
completely free of charge.

If you require further clarification, please contact the coordinator of the study: Dr. Denise
Antunes, by phone number: (51) 9913 6086 or by email: deni.atn@gmail.com or in the
physical address: Rua José Honorato Santos, n® 100 AP 608 Porto Alegre, RS, Brazil.

Participant Researcher

Date: __ / /

Researcher: Denise Antunes, Brazilian, Dental Surgeon,

ID 5008572496, CRO RS 5851

Address: Rua José Honorato Santos, n° 100 AP 608 Porto Alegre, RS
Phone Numbers: (51)9913 6086

Faculty of Dentistry, Private Bag X1, Tygerberg, 7505, Republic of South Africa
Tel: 021 937 3030, Fax: 021 931 2287

Ms. Zulfah Smith Tel: 021 937 3184 / 3101

E-mail: zsmith@uwc.ac.za
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Examiner number:

Q = oral quadrant

N° = Patient’s Health Card Number (CADSUS)

Survival Analysis Study in Dentistry

Appendix 4

DATA COLLECTION FORMS

N [Q1]Q2[Q3 |Qa[/iiimINe [QL1]Q2 Q3| Q4 |MIMIMING |Q1]Q2]/Q3[Q4
T T
T T
T T
T T
T T
T T
T T
T T
T T
T T
T T
T T
TN T
T T

On-line Form: accessed at http://143.54.220.124/odonto3/index.php

ESF

| ESF1 ESF 2 ESF 3

Cargo

’ cD R1 R2

Classificacdo inicial?

Classificagéo dos quadrantes

Quadrante Pre Pds

Q1

Q2

Q3

[J L[ L
[J L] L L

Q4

Sahvar

CSUS do Paciente |:] (15 digitos)
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