[bookmark: _GoBack]Appendix 1: Methodology for “Oral hygiene in hospitalised patients”

[bookmark: _Toc332111106]Patient recruitment and consent
Patients were recruited from two orthopaedic admissions wards at Newcastle General Hospital (April 2009 - July 2010).  Written consent was obtained from patients who had the capacity to make the decision.   When patient consent was not possible, either relatives were invited to act as personal consultees on behalf of the patient, or if not, a professional consultee was sought.  
Inclusion criteria included age > 65 and lower limb fracture.  Exclusion criteria included recent immunosupression from chemotherapy or other immunosuppressive drugs (including any prescription of >=10mg prednisolone), acute illness, palliative care and community acquired pneumonia. 
Recording of demographic data
[bookmark: _Ref328390336]Demographic data were recorded from the hospital notes and entered into a study database, (Microsoft Access), held on the Newcastle upon Tyne Hospitals (NUTH) server.  Caldicott approval was granted in order to transfer anonymised patient data from the hospital to the Newcastle University system.  We recorded demographic data including age, residence, gender, weight, comorbidity, and prescribed drugs. We calculated functional scores, including the Barthel index (0-20, with 20 meaning needs no help with activities of daily living), the Clinical Frailty scale (1-9, 1 being the fittest, increasing with frailty)[11] and the Hierarchical Assessment of Balance and Mobility (HABAM) score (1-63, higher score meaning better mobility)[12].  We also calculated Charlson comorbidity indices (www.medal.org, predicts death at 10 years based on significant comorbidity) and index of multiple deprivation (IMD, based on postcode) for each participant.  All data were entered into a Microsoft Access database (VE).  

Recording of oral hygiene variables
The principal investigator (VE) was trained in dental examination and plaque scoring at the Dental Hospital, Newcastle University, and had undertaken dental plaque scoring in a previous study [13].  Both dental and denture plaque (full mouth) were scored using the modified Quigley Hein index [14, 15], (Fig. 1).
, 
Figure 1. Diagram of modified Quigley Hein scoring system (0= no visible plaque, 1= plaque visible but not continuous around tooth border, 2= plaque continuous around tooth but less that 1mm in height, 3= plaque continuous around tooth and over 1mm but less than one third of tooth, 4= plaque covers between one and two thirds of tooth surface, 5= plaque covers more than two thirds of tooth surface)

[image: ]
 
[bookmark: _Ref315955684]Plaque was scored on days 1, 7 and 14 at the bedside, with the aid of a head-torch and dental mirror.  Dentures were removed for scoring, and were not cleaned.  Only dentures that were being worn were scored.  Midway through the study, intra-rater (VE) calibration using 138 surfaces gave kappa scores of 80.9% (good).  On day 14 of admission, an 15 question xerostomia inventory questionnaire was undertaken (e.g. “my mouth feels dry”), with option of five responses from “never” to “always”, score range 0-60 [16].  There was no specific oral hygiene policy for patients who could not clean their own teeth on the orthopaedic admissions ward at the time of the study; without the use of a dental probe/disclosing tablets, patients who had cleaned their teeth well should have received plaque scores of 0.
Data analysis
Data were cleaned in Microsoft Excel and all subsequent analyses were done in R (R Core Team (2014). R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria. http://www.R-project.org/).  All R code used in this paper is available in Supplementary material/Appendix 4 (which can be accessed via the journal website http://www.ageing.oxfordjournals.org/) .  Generalised linear modelling (GLM) was used for univariate analysis and linear mixed effects modelling (nlme package, uses the restricted maximum log-likelihood as estimation method) was used to look at repeated measures over time.    Three patients dropped out of the study after the first dental examination.  All patients recruited were included in the analysis, but those with specific missing values were excluded from relevant analyses.  Of dentate patients, 1, 6 and 17 did not have a dental examination at timepoints 1 day, 7 and 14 days respectively; 15/17 patients had been discharged prior to the dental examination at 14 days.  Estimated weight was missing for 1 patient, and IMD (deprivation) score missing for 1 patient (invalid postcode recorded in notes).  P values <0.05 were considered statistically significant.



Appendix 2
Table 1. Demographic variables of patients in study
	Variable
	All patients (n=93), proportion (%) or mean, standard deviation, median (range)

	Hip fracture
	86/93

	Age
	80.8, 7.43, 82 (65-101)

	Female
	64/93 (69%)

	Clinical frailty scale
	4.3, 1.54, 4 (1-9)

	HABAM (mobility score)
	52, 10.94, 53 (18-67)

	Barthel score
	18.2, 3.65, 20 (4-20)

	Charlson index
	5.36, 2.26, 5 (2-11)

	Community dwelling
	78/93 (84%)

	Institution dwelling
	11/93 (12%)

	Hospital pre- admission
	4/93 (4%)

	Number of teeth
	8.29, 9.69, 4 (0-28)

	IMD score
	26.3, 19.80, 21.3 (2.3-71.3)

	Current smoker
	15/93 (16%)

	Ex smoker
	47/93 (51%)

	Never smoker
	31/93 (33%)

	Dementia
	6/93 (6%)

	Dental plaque score 1(n=49)
	1.39, 0.83, 1.2 (0-3.5)

	Dental plaque score 2 (n=44)
	1.70, 1.01, 1.6 (0-4.5)

	Dental plaque score 3 (n=33)
	1.71, 0.85, 1.5 (0.3-3.7)

	Denture plaque score 1 (n=60)*
	0.66, 0.34, 0.60 (0-1.5)

	Denture plaque score 2(n=54 )
	0.64, 0.44, 0.6 (0-2.1)

	Denture plaque score 3(n=44 )
	0.65, 0.34, 0.65 (0-1.4) 

	Length of stay
	37.7, 40.62, 25 (4-265)

	Death
	15/93 (16%)


HABAM= Hierarchical balance and mobility, IMD=International measures of Deprivation * 7 patients did not have dentures scored at first visit because dentures were only scored if patients were actually wearing them



Appendix 2 Supplementary Table 3
Table 3. Generalised linear models showing associations between the dichotomous xerostomia inventory score and patient demographic variables for n=58 patients
	Variable
	Estimate
	Standard Error
	P value

	Age
	-0.078
	0.049
	0.114

	Dementia
	-0.830
	1.444
	0.565

	HABAM (mobility)
	-0.021
	0.036
	0.560

	Clinical Frailty score
	0.002
	0.214
	0.994

	Charlson index
	0.220
	0.150
	0.143

	Ex smoker (compared with current smoker)
	-0.049
	0.798
	0.951

	Never smoker (compared with current smoker)
	-0.074
	0.848
	0.930

	IMD
	0.002
	0.014
	0.901

	Residence in institution
	16.816
	1978.090
	0.993

	Residence in hospital prior to admission
	-18.316
	3956.180
	0.996

	Estimated weight
	0.003
	0.021
	0.872

	Female
	0.038
	0.603
	0.950


Null deviance= 71.848 on 57 degrees of freedom,  IMD= Index of multiple deprivation, HABAM= Hierarchical assessment of balance and mobility
Due to discharges/deaths before 14 days, xerostomia inventory (XI) scores were available from 58 patients.   Scores ranged from 0-46, with median 16.5.  GLM models investigating XI score in relation to patient variables were very overdispersed and were abandoned.  The increase in XI score by symptom burden was likely to be non-linear because of collinearity of questions asked and therefore a binomial value based on low XI score (0-10) and high score (>10, n=40) was calculated.  



Appendix 4:  R Code associated with paper “Oral hygiene in hospitalised patients”

library(nlme)
time<-read.table("oralhygienesurveydentatewithexcl.csv", header=TRUE, sep=",")
plaqueovertime<-lme(dental1~day,data=time, random=~1|Study_ID, na.action="na.omit")
summary(plaqueovertime)

#### note dental1 included all three time-points in this analysis, but referred to only first time point in table "bug12teethAB3col.csv",

denturetime<-read.table("oralhygienesurveydentureswithexcl.csv", header=TRUE, sep=",")
dentureplaqueovertime<-lme(denture1~day,data=denturetime, random=~1|Study_ID, na.action="na.omit")
summary(dentureplaqueovertime)


Table 1
setwd("~/Thesis documents/CSV files for R")
col4<-read.table("bug12teethAB3col.csv", header=TRUE, sep=",")
teeth<-subset(col4,col4$"Teethno">0)
shapiro.test(teeth$dental1)
qqnorm(teeth$dental1)
teeth1.glm<-glm(dental1~Dementia, gaussian,teeth)
summary(teeth1.glm)
teeth4.glm<-glm(dental1~HABAM, gaussian,teeth)
summary(teeth4.glm)
teeth7.glm<-glm(dental1~frail, gaussian,teeth)
summary(teeth7.glm)
teeth10.glm<-glm(dental1~Charlsonindex, gaussian,teeth)
summary(teeth10.glm)
teeth13.glm<-glm(dental1~as.factor(Smoking), gaussian,teeth)
summary(teeth13.glm)
teeth16.glm<-glm(dental1~IMD, gaussian,teeth)
summary(teeth16.glm)
teeth19.glm<-glm(dental1~Residence, gaussian,teeth)
summary(teeth19.glm)
teeth22.glm<-glm(dental1~Weight, gaussian,teeth)
summary(teeth22.glm)
teeth25.glm<-glm(dental1~Female, gaussian,teeth)
summary(teeth25.glm)


setwd("~/Thesis documents/CSV files for R")
col4<-read.table("bug12teethAB3col.csv", header=TRUE, sep=",")
teeth<-subset(col4,col4$"Teethno">0)
teeth2.glm<-glm(dental2~Dementia, gaussian,teeth)
summary(teeth2.glm)
teeth3.glm<-glm(dental2~HABAM, gaussian,teeth)
summary(teeth3.glm)
teeth4.glm<-glm(dental2~frail, gaussian,teeth)
summary(teeth4.glm)
teeth5.glm<-glm(dental2~Charlsonindex, gaussian,teeth)
summary(teeth5.glm)
teeth6.glm<-glm(dental2~as.factor(Smoking), gaussian,teeth)
summary(teeth6.glm)
teeth7.glm<-glm(dental2~IMD, gaussian,teeth)
summary(teeth7.glm)
teeth8.glm<-glm(dental2~as.factor(Residence), gaussian,teeth)
summary(teeth8.glm)
teeth9.glm<-glm(dental2~Weight, gaussian,teeth)
summary(teeth9.glm)
teeth10.glm<-glm(dental2~Female, gaussian,teeth)
summary(teeth10.glm)

setwd("~/Thesis documents/CSV files for R")
col4<-read.table("bug12teethAB3col.csv", header=TRUE, sep=",")
teeth<-subset(col4,col4$"Teethno">0)
teeth11.glm<-glm(dental3~Dementia, gaussian,teeth)
summary(teeth11.glm)
teeth12.glm<-glm(dental3~HABAM, gaussian,teeth)
summary(teeth12.glm)
teeth13.glm<-glm(dental3~frail, gaussian,teeth)
summary(teeth13.glm)
teeth14.glm<-glm(dental3~Charlsonindex, gaussian,teeth)
summary(teeth14.glm)
teeth15.glm<-glm(dental3~as.factor(Smoking), gaussian,teeth)
summary(teeth15.glm)
teeth16.glm<-glm(dental3~IMD, gaussian,teeth)
summary(teeth16.glm)
teeth17.glm<-glm(dental3~as.factor(Residence), gaussian,teeth)
summary(teeth17.glm)
teeth18.glm<-glm(dental3~Weight, gaussian,teeth)
summary(teeth18.glm)
teeth19.glm<-glm(dental3~Female, gaussian,teeth)
summary(teeth19.glm)


Table 2
setwd("~/Thesis documents/CSV files for R")
col4<-read.table("bug12teethAB3col.csv", header=TRUE, sep=",")
summary(col4$Age)
summary(col4$Female)
summary(col4$frail)
summary(col4$HABAM)
summary(col4$Barthel)
summary(col4$Charlsonindex)
dplyr::count(col4, Residence==1)
dplyr::count(col4, Residence==2)
dplyr::count(col4, Residence==3)
summary(col4$Teethno)
summary(col4$IMD)
summary(col4$Dementia)
summary(col4$dental1)
summary(col4$dental2)
summary(col4$dental3)
summary(col4$denture1)
summary(col4$denture2)
summary(col4$denture3)
summary(col4$LOS)
dplyr::count(col4, died==1)
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