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Abstract

Introduction: Dental fear is a prevalent problem leading to severe deterioration of oral health and
health-related quality of life. Despite the knowledge that dental fear is closely linked to painful
experience, the association between pain sensitivity and dental fear remains unclear. This study was
designed to evaluate this association with validated measures of dental fear and pressure pain
sensitivity in a cohort population. Methods: The study population consisted of a subpopulation of
the Northern Finland Birth Cohort 1966. At the age of 46 years, 1736 participants completed the valid
and reliable Modified Dental Anxiety Scale (MDAS) and participated in a clinical examination,
where their non-orofacial pressure pain sensitivity was evaluated by validated pressure pain threshold
(PPT) and tolerance (PPTo) measurements. Gender-specific Tobit regressions were performed to
analyze this association adjusted for smoking and depressive and anxiety symptoms. Results: Women
with moderate dental fear had 5% (31.3 kPa; p<0.05), and women with high dental fear had 7% (42.9
kPa; n.s.) lower pressure pain threshold than women with low dental fear. Women with moderate
dental fear had 4% (35.4kPa; p<0.05) and women with high dental fear had 9% (82.7 kPa; p<0.01)
lower pressure pain tolerance than women with low dental fear. Men with moderate and high dental
fear had 3% (lower pressure pain tolerance (35.4kPa; p<0.05 and 29.6 kPa; n.s., respectively) than
men with low dental fear, whereas the associations with pain threshold were not statistically
significant. Among women, both anticipatory and treatment-related dental fears were associated with
pain threshold and pain tolerance. Among men, pain threshold was associated with treatment-related
dental fear only and the associations with pain tolerance were not statistically significant.
Conclusions: Non-orofacial pressure pain threshold and tolerance appeared to be lower in
participants with dental fear, which emphasizes the role of pain sensitivity in dental fear.



Introduction

Dental fear is prevalent among adult populations.t In Finland, up to 50% of adults reported being at
least somewhat afraid of dentistry and up to 10% reported high dental fear in nationally representative
surveys in 2000 and 2011.*° The main consequence of high dental fear is avoidance of dental

treatment which may lead to severe deterioration of oral health and oral health-related quality of life.®-
9

Dental fear has both exogenous (e.g. painful or unpleasant experiences) and endogenous (e.g.
psychological disorders such as depressive or anxious symptoms) origin.*%* Pain has been ranked
among the most feared stimuli in dentistry*>® and a large twin study recently confirmed that invasive
treatment or pain composed one of the three subtypes of dental fear, with others being losing control

and physical sensations.’

Despite the importance of pain in the etiology of dental fear, the role of pain sensitivity has not
received much attention in research. Those with high dental fear have reported higher levels of pain
sensitivity'®, as well as expected pain'®?° and experienced pain?>?! than those with no or low dental
fear. Pain sensitivity correlated positively with injection and drilling pain.?? However, these studies
measured pain sensitivity with questionnaires and not in conjunction with experimental pain stimulus.
When pain sensitivity was measured with heat and cold pressor in a twin study, the phenotypic
correlation between dental fear and pain sensitivity indices were close to zero and environmental
factors were emphasized.?® On the other hand, those with dental fear reported lower pain tolerance to
electrical tooth pulp shock compared to non-fearful participants. However, there was no difference in
pain tolerance to an experimental pain stimulus of arm nor in pain threshold to an experimental pain
stimulus of tooth or arm between those with high or low dental fear.2* Those with dental fear have
also reported higher pain in cold-water tests than those with low dental fear.?! However, these
experimental studies on pain sensitivity or pain threshold in dental fear were conducted in selected,

often small patient groups, and no population-based studies were found.

Thus, our aim was to investigate whether the pressure pain threshold and tolerance differs according
to different levels of dental fear among 46-year-old participants in a large cohort study. Our
hypothesis was that pressure pain sensitivity and tolerance are lower among those with high levels

dental fear than among those with lower levels of dental fear.



Methods

The study population is part of the Northern Finland Birth Cohort 1966 (NFBC1966; N=12 231,
http://www.oulu.fi/nfbc).?> The cohort has been followed from antenatal age with regular
questionnaire and clinical data collections (1, 14, 31 and 46 years). In the latest follow-up at the age
of 46 years (in years 2012-2014), a subpopulation, living within 100km from the city of Oulu, was
examined more intensively. In this area, 3150 participants were alive and had known addresses, of
which 1964 responded (response rate 62.3%). The questionnaires included items about dental
wellbeing, health-related behavior and mental wellbeing. Dental anxiety was measured two hours
before the clinical health examination. The Oral health examination was performed at the beginning
of the clinical health examination followed by pressure pain threshold and tolerance measurements
two hours later. Questionnaires inquiring smoking and mental wellbeing were filled out at home
before the clinical examination. The study followed the principles of the Declaration of Helsinki. The
Ethics Committee of the Northern Ostrobothnia Hospital District approved the research. Participants’
rights have been protected by an appropriate Institutional Review Board and written informed consent

was granted from all participants.

Dental fear was measured with the valid and reliable Finnish version of Modified Dental Anxiety
Scale (MDAS).2628 It includes five questions on how anxious one feels 1) the day before a dental
appointment, 2) when in the waiting room, 3) waiting for the receipt of drilling, 4) waiting for the
receipt of scaling and 5) waiting for the receipt of a local anaesthetic injection. Five response
alternatives were 1 (not anxious), 2 (slightly anxious), (fairly anxious), 4 (very anxious) and 5
(extremely anxious), resulting in a total sum score of 5-25. MDAS was trichotomised as high dental
fear (score=19-25), moderate dental fear (score=10-18) and no to low dental fear (score=5-9).2 The
MDAS has also shown to contain two factors: anticipatory dental anxiety (items 1 and 2, range 2—-10)
and treatment dental anxiety (items 3, 4 and 5, range 3—15).2° The factor scored were trichotomised

based on their distribution.

Pressure pain threshold (PPT) and pressure pain tolerance (PPTo) were tested using an algometer
(Somedic AB, Horby, Sweden) with a 10 mm contact head, which was applied perpendicularly to the
skin to produce pain. The algometer was chosen because it’s computer-aided and the data it produces

do not require conversion. The pressure was increased from 0 kPa at a constant rate of 50 kPa/s.



Instructions to participants were, “A pressure will be applied at a gradual rate. Allow the pressure to
increase until it reaches a point where it feels uncomfortable and then press the button down. As we
continue increasing the pressure, release the button when you cannot tolerate the pressure any more”.
The former pressure value was recorded as the PPT and the latter as PPTo. Pressure was terminated

at the latest when the safety maximum of 1200 kPa was reached.

Standardized PPT and PPTo measurements were done for four anatomical sites in the following order:
1) shoulder; the mid belly of the upper trapezius muscle (participant in the prone position), 2) the mid
belly of the tibialis anterior muscle (supine position), 3) the dorsal aspect of the wrist joint line (supine
position), and 4) the L5/S1 interspinous space (prone position). The test sites were identified and
participants were positioned in a standardized manner. Each site was tested two times and average
value was used in the analysis. Each site was tested only two times, because even though a small
piece of soft paper was used between the contact head and the skin to soften the sharp borders of the
contact head, pressure caused imprint to skin, so adding repetitions was not justified. The exact
anatomical point of pressure was shifted slightly between the tests due to prevent sensitization of

nociceptors at the contact site.

Anxiety, depression and smoking were identified as potential confounders for both pain and dental
fear at population level 243032 Anxiety and depression were assessed with the 25-item Hopkins
Symptom Checklist at 46-years. A cut-off point of 1.55 was used to define anxiety and depression
symptoms.®® Smoking history and present status was inquired with two questions at the age of 46
years: 1) “Have you ever smoked cigarettes (yes/no)?” and 2) “Are you currently smoking (yes/no)?”
According to these questions, three categories were formed depending on smoking habits: 1) non-

smoker, 2) former smoker, and 3) current smoker.

As women consistently report higher levels of pain and dental fear, analyses were stratified by gender
both for descriptive statistic and multivariate modelling.2*>3* Mann-Whitney-tests and chi square-tests
were used to assess differences between men and women. Tobit regression® was performed to
analyze the association between dental fear and PPT and PPTo. The motivation behind this is the
large amount of censoring seen at the maximum limit of 1200 kPa, although the real PPTo might have
been higher than this (i.e., ceiling effect). The adjustments were done for depression, anxiety and
smoking. The interpretation of regression coefficients is not straightforward as it depends on the
probability of not being censored. The interpretation is a combination of; 1) the change in outcome

given it’s not censored, weighted by the probability of not being censored; and 2) the change in the



probability of not being censored, weighted by the expected outcome if uncensored. The analyses

were performed with the R software®® using AER package for Tobit regression.

STROBE guidelines have been conformed in the study.



Results

Women had higher mean values of dental fear both in total score and in the anticipatory and treatment-
related fear subscores than men had. They also reported having anxiety and depressive symptoms and
being non-smokers more often than men did (Table 1).

Both pressure pain threshold and tolerance at each site were lower in women than men (Table 2).

There were gender differences in the associations between dental fear total and factor scores and pain
threshold and tolerance (Tables 3 and 4).

Women with moderate dental fear had 6% (35.3 kPa; p<0.01), and women with high dental fear had
9% (53.7 kPa; p<0.05) lower pressure pain threshold than women with low dental fear. Corresponding
percentages were 5% (34.2 kPa; p<0.05) and 8% (50.6 kPa; p<0.05), when adjusted for smoking.
When adjusted also for anxiety and depressive symptoms, the corresponding percentages were 5%
(31.3 kPa; p<0.05) and 7% (42.9 kPa; n.s.) (Table 3).

For pain tolerance the association with dental fear was stronger. Women with moderate dental fear
had 4% (40.3 kPa; p<0.01) and women with high dental fear had 10% (96.0 kPa; p<0.01) lower
pressure pain tolerance than women with low dental fear. Corresponding percentages were 4% (38.6
kPa; p<0.01) and 10% (90.6 kPa; p<0.01), when adjusted for smoking. When adjusted also for anxiety
and depressive symptoms, the corresponding figures were 4% (35.4kPa; p<0.05) and 9% (82.7 kPa;
p<0.01) (Table 3).

Among men, only pain tolerance was statistically significantly associated with dental fear total scores.
Men with moderate dental fear had 3% (36.7 kPa; p<0.05) and men with high dental fear had 3%
(35.8 kPa; n.s.) lower pressure pain tolerance than men with low dental fear. Corresponding figures
were 3% (36.9 kPa; p<0.05) and 4% (40.2 kPa; n.s.) when adjusted for smoking. When adjusted also
for anxiety and depressive symptoms, the corresponding figures were 3% (35.4kPa; p<0.05) and 3%
(29.6 kPa; n.s.) (Table 3).

Among women, both anticipatory and treatment-related dental fears were associated with pain
threshold and pain tolerance. Women with moderate anticipatory dental fear had 6% lower pain



threshold and 5-6% lower pain tolerance that women with low anticipatory dental fear. Women with
moderate treatment-related dental fear had 6-7% lower pain threshold and 6% lower pain tolerance
that women with low anticipatory dental fear. Among men, only treatment-related dental fear was
associated with pain threshold. Men with high dental fear had 22-24% lower pain threshold than men
with low dental fear (Table 4). The estimates for the associations between dental fear and pain
threshold and tolerance differed only slightly between models adjusted for smoking or both

depressive/anxiety symptoms and smoking (Tables 3 and 4).



Discussion

The associations between dental fear and non-orofacial pain threshold and tolerance differed among
men and women. Both pain threshold and tolerance were associated with dental fear total score as
well as with anticipatory and treatment-related dental fear among women. Among men, only pain
tolerance was associated with dental fear total score and pain threshold with treatment-related dental
fear. The associations were attenuated only slightly after adjustments for smoking and psychological

disorders.

A strength of the current study is the large birth cohort data. To the authors’ knowledge, this is the
largest study to experimentally measure pain sensitivity using standardized equipment and its
association with dental fear. The large data allowed for gender stratified analyses, as women have
consistently reported higher levels of dental fear and pain.2>34

Measuring pain sensitivity independent of dental fear and oral health examination could be considered
a strength of the study. Similarly, performing pain sensitivity measurement in a non-craniofacial
region of the body could be considered a strength. If pain would have been measured from orofacial
region, it could have provoked dental fear conditioned from previous painful dental procedures.'%!
Patients with high dental anxiety have reported higher levels of pain from dental procedures.'>?° If
pain would have been measured in conjunction with oral examination, a similar effect of conditioning
might have affected the pain perception. Thus, our findings suggest that increased pain sensitivity,
measured from non-orofacial region, may also contribute to the development of dental fear.

A weakness of the study is that dental fear was measured in conjunction with oral examination. The
lower percentage of men with high dental fear in this study (2%) compared to national survey (4%)°
suggests that some of those with high dental fear might have avoided participation in the study due
to oral examination. However, there were no systematic differences in pressure pain threshold and
tolerance between those who participated in oral examination and who did not. Another weakness is
that there was no or small variation in the pain tolerance measures among men because we did not
press more than 1200 kPa for safety reasons. Also, unlike in other studies®* pain sensitivity
measurement was conducted only twice at each site. This might have resulted in higher average values
compared to those obtained with a great number of measurements.3” Using cut-off points for the

MDAS is also a limitation because the cut-offs are always somewhat arbitrary and result in loss of
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information. However, use of well-established cut-off points?® made it easier to interpret the findings
of the regression analysis. Also, the cut-off points for the two factors of the MDAS are yet to be
established. It must also be acknowledged that the confounding effect of smoking was evaluated
based on self-reported smoking history by the participants, using a relatively crude estimate of

smoking behaviour.

The lack of association between pain threshold and tolerance and dental fear among men might be
due the possible drop-out among men with high dental fear and the fact that most men tolerated well
the maximal pain stimulus level. In systematic analyses, gender has shown to affect experimental
pain responses.®® and especially pain tolerance but not pain threshold.®® A similar gender difference
in dental fear has consistently been reported'?® but whether it is due to gender role has not to our
knowledge been studied.*® On the other hand, women have ranked all dental care related stimuli more
anxiety provoking than men.*® Thus, gender role affecting the report of pain and dental fear could be
another explanation to the lack of association among men. However, rather strong relation was found
between the pain threshold and treatment-related dental fear among men as well. This suggests that
men with lower pain threshold might be more vulnerable to develop dental treatment-related fear, for

example due to painful past experiences even in non-dental situations.

Findings of this large cohort study differ from previous studies on experimental pain in dental
fear.>?* In a former study, pain threshold and tolerance measured with arm pain stimulus were not
associated with dental fear, but pain tolerance measured with pulp shock was.?* In a twin study with
188 participants, the phenotypic correlation between cold-pressure and heat pain and dental fear were
close to zero.?® On the other hand, association between dental anxiety and cold-water pain was found
among 102 dental patients.? Other studies on pain sensitivity and dental fear have used non-
experimental measures of pain.'®2° The reasons for the differences between the findings might be due
to the differences in study populations and sample sizes as well as the pain and fear measures used.
Also, the time when participants reported their experienced pain has differed between studies as some
studies have used questionnaires after the pain stimuli?*?® while in this and another study?* pain
threshold and tolerance were registered during the experimental pain stimulus. The lack of
associations between dental fear and experimental pain sensitivity in previous studies has been
posited to be the result of some experimental pain stimuli not being relevant to the pain elicited from
dental treatment®® Additionally, the contribution of psychological factors to pain sensitivity and

experience has also been discussed to explain the contradictory findings®: However, our findings
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from a large cohort suggest that there is an association between dental fear and pain sensitivity, even

when controlling for depressive and anxiety symptoms.

No assumptions can be made about the direction nor the causality of the associations observed in this
cross-sectional study. For example, participants with lower pain tolerance and threshold might have
been more easily conditioned to dental fear. On the other hand, dental fear due to painful dental
procedures might have provoked fear of pain which might have further affected pain experience. Our
study also looked only at the sensory dimension of pain and did not take into account emotional,
cognitive or behavioral aspects of pain experience. Thus, more research using longitudinal design and

including multiple aspects of pain and fear are needed to further understand this complex relationship.

In conclusion, pain threshold and tolerance appeared to be lower in middle-aged people with dental
fear, especially among women. The association sustained even after adjustments for main
psychological symptoms. This emphasizes the role of pain sensitivity in dental fear, which should be
acknowledged in clinical practice, especially by avoiding pain with the use of appropriate local
anesthesia.
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Table 1. Characteristics of females and males at the age of 46-years
according to their dental fear (MDAS=Modified Dental Anxiety Scale),
anxiety and depressive symptoms and smoking. (p-values for chi-square-

tests and Mann-Whitney-tests*)

Females Males
n=922 neg1s  PVAME
MDAS total score
Mean (SD) 10.1 (4.5) 8.2 (3.2) <0.001*
5-9 points 55.6 % 73.0 % <0.001
10-18 points 37.2% 25.3% <0.001
19-25 points 7.2% 1.7% <0.001
MDAS Factor 1
Anticipatory dental fear
Mean (SD) 3.5(1.9) 2.8 (1.3) <0.001*
2-4 points 82.2 % 93.1% <0.001
5-8 points 14.4 % 6.4 % <0.001
9-10 points 3.4% 0.5% <0.001
MDAS Factor 2
Treatment-related fear
Mean (SD) 6.6 (2.8) 5.4(2.1) <0.001*
3-6 points 62.3 % 78.4 % <0.001
7-12 points 32.6% 20.6 % <0.001
13-15 points 51% 1.0 % <0.001
Anxiety symptoms
Yes (> 1.55) 17.0% 12.7 % <0.001
Depressive symptoms
Yes (> 1.55) 26.6 % 19.5% <0.001
Smoking
Current 17.4 % 19.4 % <0.001
Former 23.9% 34.0% <0.001
Non-smoker 58.8 % 46.6 % <0.001

16



Table 2. Pressure pain characteristics in 46-year-olds (median and 95% confidence intervals) in females and males.

17

Pressure pain threshold
Average
Leg
Low back
Shoulder
Wrist
Pressure pain tolerance
Average
Leg
Low back
Shoulder
Wrist

Females

Males

N

Median (95% CI)

N

Median (95% CI)

844
897
888
900
895

844
897
888
900
895

591.9 (579.7-607.0)
590.3 (568.5-609.6)
652.3 (628.1-674.3)
487.1 (470.7-504.9)
595.3 (582.8-612.3)

917.1 (897.8-937.1)
920.4 (889.5-952.9)
1019.4 (982.8-1044.6)
860.4 (833.1-879.9)
885.7 (867.9-907.9)

776
795
778
796
794

776
795
778
796
794

790.8 (768.7-807.3)
911.8 (886.7-947.3)
819.5 (786.0-850.5)
605.5 (583.2-638.9)
782.4 (751.6-802.3)

1157.8 (1145.4-1168.9)
1200.0 (1200.0-1200.0)
1200.0 (1200.0-1200.0)
1159.2 (1128.5-1185.1)
1200.1 (1198.3-1200.0)
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Table 3. Tobit regression analysis of dental anxiety (MDAS) and pressure pain threshold and tolerance in females and males at the age

of 46-year. B-coefficient and 95% robust confidence intervals.

Pain threshold (kPa)*

Pain tolerance (kPa)!

Coefficient (95% CI)

Coefficient (95% CI)

Crude Model 12 Model 23 Crude Model 12 Model 23
Females (n=884)
630.6 634.2 639.5 931.7 940.0 945.3
Constant*
(612.3,648.9)  (613.2, 655.2) (617.6, 661.5) (913.5, 949.9) (919.0, 960.9) (923.6, 967.1)
MDAS®
-35.3** -34.2* -31.1* -40.3** -38.6** -35.4*
10-18 points
(-61.4,-9.2) (-60.4, -8.0) (-57.2,-4.9) (-68.7, -12.0) (-67.0, -10.3) (-63.8,-7.1)
] -563.7* -50.6* -42.9 -96.0** -90.6** -82.7**
19-25 points
(-103.2, -4.2) (-100.8, -0.5) (-93.8, 8.0) (-147.1, -44.9) (-142.8, -38.5) (-136.2, -29.3)
Males (n=776)
803.9 795.9 796.4 1140.9 1132.3 1135.6
Constant*
(785.6,822.1)  (771.1, 820.8) (770.9, 821.9) (1127.5,1154.4)  (1114.4,1150.1) (1117.4,1153.8)
MDAS®
) -24.3 -23.4 -25.0 -36.7* -36.9* -35.4*
10-18 points
(-60.6, 11.9) (-59.7, 13.0) (-61.8,11.8) (-66.6, -6.8) (-67.1, -6.8) (-65.5, -5.3)
-17.0 -20.6 -22.0 -35.8 -40.2 -29.6
19-25 points
(-173.8,139.8) (-176.2,135.0)  (-181.7,137.7) (-130.5, 58.9) (-134.3, 54.0) (-127.3, 68.0)

!Average pressure pain threshold/tolerance of wrist, shoulder, low back and leg

2Adjusted for smoking

3Adjusted for smoking, depressive and anxiety symptoms

4Average pain threshold for participants belonging to reference group

5Reference group MDAS 5-9 points
*p<0.05; **p<0.01
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Table 4. Tobit regression analysis of anticipatory and treatment-related dental anxiety and pressure pain threshold and tolerance in females
and males at the age of 46-year. B-coefficient and 95% robust confidence intervals.

Pain threshold (kPa)* Pain tolerance (kPa)!
Coefficient (95% CI) Coefficient (95% CI)
Crude Model 12 Model 2° Crude Model 12 Model 2°
Females (n=884)
Constant’ 620.1%** 600.1%** 612.4*** 920.1%** 890.9*** 902.9%**
(605.7, 634.5) (568.9, 631.2) (579.9, 644.8) (905.3, 934.8) (857.0, 924.7) (867.9, 938.0)
MDAS
anticipatory®
5.8 points -38.6* -36.6* -33.8* -51.1* -47.5* -44.7*
(-72.4,-4.8) (-70.5, -2.8) (-67.0, -0.5) (-91.0, -11.2) (-87.3,-7.7) (-83.9, -5.5)
9-10 points -24.7 -21.5 -4.7 -80.4* -75.2* -58.7
(-84.2,34.7) (-82.6, 39.5) (-67.6, 58.3) (-146.9, -13.9) (-143.9, -6.4) (-130.5, 13.0)
Constant* 629.4*** 611.1%** 620.8*** 931.8*** 905.4*** 914.9***
(612.3, 646.4) (577.3, 644.9) (586.4, 655.3) (914.6, 949.1) (869.3, 941.4) (878.1, 951.7)
MDAS
treatment related®
712 points -45.3%** -43.5%* -39.3** -57.1%* -54 5** -50.4**
(-71.3,-19.2) (-69.8, -17.2) (-65.8,-12.7) (-85.7,-28.5) (-83.3,-25.8) (-79.4, -21.4)
13-15 points -17.9 -14.1 -3.9 -63.9* -57.9 -47.8
(-75.8, 39.9) (-72.8, 44.6) (-63.5, 55.7) (-122.9, -5.0) (-118.0,2.2) (-109.3, 13.8)
Males (n=776)
Constant’ 800.0*** T74.5%** 773.1%** 1133.7%** 1116.1%** 1122.7%**
(783.7, 816.3) (740.7, 808.3) (737.3, 808.8) (1121.6, 1145.8) (1087.7, 1144.6) (1092.7, 1152.8)
MDAS
anticipatory®
5.8 points -26.7 -28.3 -32.0 -39.3 -41.2 -35.6
(-87.4, 34.0) (-89.1, 32.5) (-94.7,30.7) (-85.9, 7.3) (-87.8,5.3) (-82.3,11.1)
9-10 points -179.2 -170.8 -173.1 -15.3 -8.9 35
(-542.9, 184.4) (-534.3, 192.7) (-544.9, 198.7) (-281.5, 250.8) (-274.4, 256.6) (-272.9, 279.9)
Constant! 804.1*** T779.7%** T77.7%%* 1136.4*** 1120.4%** 1126.1%**
(786.2, 822.1) (744.8, 814.6) (741.3, 814.0) (1123.3, 1149.6) (1091.5, 1149.3) (1095.7, 1156.5)
MDAS
treatment related®
7-12 points -23.7 -25.2 -27.8 -20.6 -22.2 -19.7
(-61.2, 13.8) (-62.5,12.1) (-66.1, 10.6) (-51.7, 10.6) (-53.4, 8.9) (-51.4, 11.9)
13-15 points -179.2* -182.2* -188.7* -100.2 -103.3 -93.5
(-355.0, -3.4) (-352.0, -12.5) (-356.8, -20.7) (-213.8, 13.5) (-215.0, 8.5) (-210.2, 23.3)

tAverage tolerance of wrist, shoulder, low back and leg

2Adjusted for smoking
3Adjusted for smoking, depressive and anxiety symptoms

“Average pain threshold for paticipants belonging to reference group
5Reference group MDAS anticipatory 2-4 points
6 Reference group MDAS treatment-related 3-6 points

"p<0.05; ~p<0.01; ***p<0.001



