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poor quality of oral health surveys in 
UK prisons and therefore the difficulty 
in comparing and drawing firm conclu-
sions on the oral health of this population 
group.2 A random sample of prisoners 
from the North West of England3 showed 
that prisoners had twice as many decayed 
teeth (mean 4.2) than the general popula-
tion (mean 1.9) based on data from the 
1998 Adult Dental Health Survey (ADHS). 
Findings from the Scottish Prison’s Oral 
Health Survey showed that prisoners had 
poorer oral health than the general popu-
lation particularly in terms of untreated 
dental caries.4 Surveys have shown that 
prisoners are more likely to practise a 
range of health damaging behaviours 
such as smoking, poor oral hygiene and 
use of recreational drugs, all of which 
may contribute to poorer oral health.2,3 
Before imprisonment, prisoners are more 
likely to be heavy drinkers and infrequent 
dental attenders.

The poor oral health condition of the UK 
prison population has led to the recogni-
tion that there is an urgent need to improve 
the quality of dental care in prisons and 
to develop effective oral health promotion 
policies.5,6 Therefore, this study aimed to 

INTRODUCTION

Oral health in the UK has been steadily 
improving over the last 30 years. However, 
during this period oral health inequali-
ties have become a major public health 
concern.1 Oral diseases disproportionally 
affect socially disadvantaged groups in 
society and have a significant impact on 
quality of life and may affect individu-
als’ eating and speech, self-confidence and 
social integration.

Available data suggest that the oral 
health of prisoners is generally poor and 
considerably worse than that of the gen-
eral population.2–4 Detailed information 
on the oral health status of the UK prison 
population is, however, sparse. A system-
atic review has highlighted the general 

Objectives  This study describes the oral health status and associated risk factors in a sample of female prisoners and 
compares their oral health to that of the female population from the 2009 Adult Dental Health Survey. Method  A random 
sample of prisoners was selected from HMP Holloway, London. Structured interviews were carried out to collect informa-
tion on oral health behaviours and oral health related quality of life. Clinical examinations using the Adult Dental Health 
Survey criteria assessed the oral health needs of prisoners. Results  The mean age of female prisoners (n = 103) was 
30.9 ± 9.6 years. The prevalence of oral diseases was high. Seventy-five percent had decayed or unsound teeth. The mean 
DMFT was 12.3 ± 7.5. Compared to the general female population, prisoners had more decayed and fewer filled teeth. 
Sixty-six percent had periodontal pockets of 4 mm or more. A large proportion (73%) reported at least one oral impact 
on daily performances. Prisoners were more likely than the general female population to engage in oral health damaging 
behaviours such as high sugar intake and smoking. Conclusion  This survey has demonstrated the poor state of oral health 
and identified considerable levels of unmet dental treatment needs in HMP Holloway. Urgent action is required to address 
this major public health problem.

conduct a comprehensive oral health needs 
assessment in HMP Holloway, as it is the 
largest women’s prison in the UK. It acts as 
a closed local prison holding adult women 
and female young offenders on remand or 
sentenced by the inner London courts, and 
also operates as a first stage lifer centre.7

The objective of this study was to 
describe the oral health status, oral health 
behaviours and oral health-related quality 
of life of the prison population in HMP 
Holloway. For general discussion the find-
ings were shown alongside to those from a 
representative sample of the female adult 
population from the 2009 ADHS. The 2009 
ADHS is a representative sample of adults 
living in England, Wales and Northern 
Ireland. A subset of the ADHS female 
population with the same age range as 
the sample of prisoners was selected for 
comparison purposes. A further objective 
was to make detailed recommendations for 
the development of oral health promotion 
policies in UK prisons.

METHODOLOGY
This is a cross-sectional study. The field-
work was conducted between July and 
August 2010 and coordinated by the UCL 
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•	 Female prisoners have poorer oral health 
and more damaging oral health behaviours 
than the general female population.

•	Although prisons promote healthy food 
options at mealtimes, most prisoners 
report high sugar intake between meals.

•	Urgent action is needed to improve the 
very poor state of prisoners’ oral health 
through a comprehensive tailored oral 
health improvement strategy.
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Department of Epidemiology and Public 
health and NHS Islington who currently 
provides dental care to HMP Holloway. 
Ethical approval was obtained from the 
UCL Ethics Committee and the National 
Offender Management Service (NOMS).

The survey sample size was calculated 
to enable to report reliable prevalence 
estimates of a range of oral health con-
ditions. As the prevalence of caries in 
the Islington prison was unknown, data 
from a published UK study3 were used to 
determine the sample size. Jones et al.3 
found that 92% of the female prisoners 
had decayed or unsound teeth. Based on 
this prevalence, the calculated sample size 
for this study was 118 individuals with an 
estimate precision of 2.5%. To compensate 
for recruitment problems we over-sampled 
by 30% giving a target sample of 153 pris-
oners. In addition, the prison population 
involved two strata of prisoners: those on 
remand and those sentenced. Each stratum 
was allocated a sample size in proportion 
to its contribution to the total on remand 
or sentenced prison population.

Before the survey, the list of all female 
prisoners in HMP Holloway was provided 
from the prison (p-Nomis) database. There 
was a total of 416 prisoners from which 
the sample of 153 female prisoners aged 
18 years and over was randomly selected. 
In addition, a second (back-up) list of 
randomly sampled and ordered prisoners 
was drawn up in the event that a sampled 
prisoner would have been released by the 
time of data collection and therefore be 
ineligible for participation. At the time of 
the survey the monthly turnover was about 
30%. Prisoners in the mother and baby 
unit were excluded for ethical reasons.

An information sheet giving an outline 
of the nature and purpose of the survey 
was given to all sampled individuals in 
advance of the survey. Prisoners were 
called up to the survey area and given 
a verbal explanation of the project by a 
member of the survey team. Two custo-
dial officers were involved to facilitate the 
survey process. One officer brought in the 
selected prisoners while the other officer 
remained present in the waiting room, 
although not in immediate proximity or 
hearing range of the interview or exami-
nation. Participants signed a form giving 
their written consent before the interview 
and clinical examination were undertaken.

As Holloway is a working prison, a 
£2.50  incentive was paid to participants 
to cover potential loss of income.

A structured face-to-face interview, using 
a questionnaire, was conducted by a trained 
interviewer (DD). Information was collected 
on the prisoner’s socio-demographic char-
acteristics; oral health behaviours such 
as oral hygiene, diet, smoking and drug 
misuse; and oral health-related quality of 
life through the use of the oral impacts on 
daily performances scale (OIDP).8 The OIDP 
measures oral impacts on eating, speaking, 
cleaning teeth or dentures, relaxing, smil-
ing, carrying out daily activities, going out, 
emotional stability and enjoying social con-
tacts. The version used in this study was 
adapted for the specific group, by removing 
the performance ‘going out’. Prisoners were 
asked if they had had any difficulties in any 
performance in the past six months due to 
problems with their teeth, mouth or denture. 

Participants with an impact were also asked 
what had caused their difficulty. The ques-
tionnaire was piloted prior to the main 
interview with a small sample of prison-
ers who attended the prison dental service. 
Following the interview, the non-invasive 
clinical examination was carried out using 
the criteria developed for the 2009 ADHS.9 
Collected clinical data included the number 
of natural teeth, condition of the crowns 
and roots, periodontal condition and pres-
ence of severely decayed teeth with visible 
pulpal involvement (P), ulceration caused 
by dislocated tooth fragments (U), fistula (F) 
and abscess (A) - PUFA index.10 One dentist 
(PR), previously trained by and calibrated 
with an ADHS survey trainer, carried out all 
examinations. The calibration was made in 
the same conditions of the survey within 
ten participants. The level of agreement was 
93% (Kappa score 0.83). Clinical data were 
recorded by a dental nurse. Data analysis 

Table 1  Characteristics of the study population (n = 103)

No Percentage Mean ± SD

Age group: years 30.88 ± 9.60

18‑29 52 50.49

30‑39 31 30.10

40‑59 20 19.42

Ethnicity 

White 58 56.31

Black 29 28.16

Others (mixed/Asian/Chinese) 16 15.53

Marital-status 

Single 65 63.11

Married/civil partner 22 21.36

Separated/divorced/widowed 16 15.53

Educational level 

None 12 11.65

Primary 15 14.56

Secondary 25 24.27

College/university 51 49.51

Age left full time education 16.80 ± 4.90

Detention characteristics 11.10 ± 22.95

Remand 45 43.69

Sentenced 58 56.31

Time spent in custody at time of interview

Less than 6 months 47 46.08

6 months to 12 months 10 9.80

More than 12 months 45 44.11
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was performed using the statistical software 
Stata/SE 12.1, StataCorp. Descriptive statis-
tics were used to describe the characteristics 
of the study sample. 

RESULTS
Of the 153 prisoners selected to participate 
in the survey, 22 were already released at 
the time of the survey, 28 refused to par-
ticipate, two were transferred to other set-
tings, one  was excluded as she did not 
speak English, one was too sick to attend 
and ten did not attend for other reasons. 
Therefore, from the 89 remaining partici-
pants, two were excluded from the analysis 
for not having completed the dental exami-
nation. Sixteen subjects on the backup list 
replaced some of those who were released. 
Thus, a total of 103 prisoners were inter-
viewed and examined. This represented a 
71.5% response rate and an estimated 25% of 
the total HMP Holloway prison population.

The mean age of women was 30.9 
(±  9.6). The ethnic breakdown revealed 
that the majority of those surveyed were 
white (56%). Just over 10% of women 
had never attended school or had only 
completed primary school education, and 
nearly half (49%) had attained a university 
or college degree. The mean age that the 
respondents left full-time education was 
16.8 years (range 0‑28 years). The aver-
age length of time served in prison at the 
time of the survey was 11.1 months (range 
2 days‑12 years 9 months) (Table 1).

Table  2 summarises the descriptive 
clinical dental data. These findings were 
compared to those of the female sample 
from the 2009 ADHS using population 
weights.11 Overall the mean DMFT-score 
of the female prison population was 12.3 
(±  7.5) compared to 11.4 (±  7.0) of the 

ADHS. None of the selected subjects were 
edentate. On average the sample had 19.8 
(± 7.5) sound teeth. Forty-five percent of 
the participants had less than 20 sound 
teeth and only 16% had 28 or more sound 
teeth. An average of 2.5 (± 2.5) teeth were 
decayed, twice the level found in the ADHS 

Table 2  Clinical oral health status of study sample and comparison with ADHS 2009

Sound teeth Mean ± SD

28 sound teeth or more 20‑27 sound teeth Less than 20 sound teeth

HMP Holloway 16% 40% 45% 19.78 ± 7.49

ADHS 2009 18% 40% 41% 20.59 ± 6.99

DMFT and components 

DMFT mean ± sd D mean ± sd M mean ± sd F mean ± sd

HMP Holloway 96% 12.30 ± 7.48 75% 2.47 ± 2.52 86% 4.96 ± 4.92 84% 4.87 ± 4.68

ADHS 2009 97% 11.39 ± 6.97 39% 1.01 ± 1.97 89% 4.34 ± 3.44 82% 6.04 ± 5.24

Individual PUFA symptoms 

Any PUFA symptoms With open pulp With ulceration With fistula/abscess

HMP Holloway 40% 39% 0% 1% 0.81 ± 1.41

ADHS 2009 7% 4% 1% 1% 0.11 ± 0.46

Periodontal conditions

Any bleeding Any pocketing ≥4mm Any pocketing ≥6mm Calculus

HMP Holloway 96% 62% 15% 82%

ADHS 2009 55% 41% 6% 69%

Table 3  Health related behaviours of study sample and comparison with ADHS 2009

Frequency of tooth cleaning 

Twice a day or more Once a day Less than once a day Never

HMP Holloway 82% 16% 3% 0%

ADHS 2009 77% 21% 2% 0%

Usual reason for dental attendance 

Regularly Occasionally Only with trouble Never been to dentist

HMP Holloway 33% 23% 41% 3%

ADHS 2009 67% 9% 22% 1%

Diet 

Low sugar intake High sugar intake

HMP Holloway 34% 66%

ADHS 2009 54% 46%

Smoking status 

Current smoker Past smoker Never smoked

HMP Holloway 66% 11% 23%

ADHS 2009 26% 26% 48%

Drug use 

HMP Holloway 50%

ADHS 2009 N/A
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(1.0 ± 2.0), 5.0 ± 4.9 were missing, and 
4.9 (± 4.7) were filled. In terms of current 
disease prevalence, 75% of the female pris-
oners had decayed teeth compared to only 
39% in the ADHS.

In addition to the DMFT, the PUFA-index 
was used to measure the prevalence and 
severity of oral conditions resulting from 
untreated dental caries. The prevalence of 
PUFA (percentage of the population with 
a PUFA score of one or more) in the sam-
ple was 40%, more than five times higher 
than in the ADHS (7%). More than 20% of 
prisoners had a PUFA score of two or more. 
The mean PUFA-index in the sample was 
0.8 ± 1.4. The main component of PUFA 
was pulpal involvement.

Over 60% of participants had some perio-
dontal pocketing of 4 mm or more compared 
to 41% in the ADHS. Deep pockets (pocket 
depths of 6 mm or more) affected 15% of 
prisoners, which was nearly three  times 
higher than in the ADHS (6%). Overall, 
82% of prisoners had some calculus depos-
its compared to 69% in the ADHS. Almost 
all prisoners (96%) had gingival bleeding on 
probing while only 55% of the ADHS female 
population had gingival bleeding.

Table 3 summarises the oral health and 
general health behaviours of the partici-
pants. When compared to the results of 
the ADHS, major differences were found 
in terms of patterns of health behaviours. 
Over 80% reported brushing their teeth 
twice daily and only 3% reported brushing 
less than once a day. The majority of the 
prisoners (97%) reported they had attended 
a dentist. The main reason for visiting the 
dentist was when they experienced trouble 
(41%). A third reported visiting the dentist 
for a regular check-up compared to 55% in 
the ADHS. Overall, two-thirds of the pris-
oners (66%) were current tobacco smok-
ers, which is about three times higher than 
in the ADHS (26%). Prisoners were asked 
whether they had ever used illegal drugs in 
the last six months before entering prison. 

Half of them reported having used drugs. 
Cannabis, amphetamines and heroin were 
the three most popular drugs. Prisoners 
were also asked to report how often they 
consumed sweet items (cakes, sweets) 
and drank fizzy drinks on a weekly basis. 
Overall, 66% of the participants had a high 
sugar intake, that is, consumed a serving of 
cakes or sweets or fizzy drinks at least six or 
more times a week.

Oral impacts were over two times more 
prevalent among women prisoners than 
in the ADHS (73% and 34% respec-
tively reported at least one daily perfor-
mance affected by oral conditions). The 
most commonly affected performances 
were eating (55%), smiling (37%), emo-
tional stability (32%) and relaxing (30%) 
(Table 4). Toothache/sensitive tooth was 
the most prevalent perceived ‘cause’ of 
oral impacts in relation to eating, relax-
ing, carrying out usual role and emotional 

stability, while oral impacts on speaking, 
smiling, and enjoying contact with other 
people were primarily attributed to missing 
teeth by participants. Loose tooth/bleed-
ing gums was the most commonly reported 
‘cause’ of oral impacts on cleaning teeth/
dentures (Table 5).

In relation to the prison dental service 
over 90% of these respondents reported 
that the prison dentist was not present 
enough and a similar proportion reported 
difficulty in getting a dental appointment. 
Almost all the respondents (97%) reported 
that the waiting list to see a prison den-
tist was too long. Over 56% of the sample 
interviewed were on the HMP Holloway 
dental waiting list at the time of the sur-
vey. Nearly half (48%) had been on the 
waiting list between one to three months 
and almost a quarter (24%) for more than 
three months. The sample was also asked 
their views on the overall quality of prison 

Table 4  Impact of oral health on daily performance in study sample and comparison with ADHS 2009

Percentage with difficulty in: At least one  
oral impact

eating speaking cleaning teeth carrying out 
daily activity

relaxing smiling emotional 
stability

enjoying 
contact

HMP Holloway 55% 11% 18% 5% 30% 37% 32% 20% 73%

ADHS 2009 21% 6% 16% 5% 12% 16% 6% 6% 33%

Table 5  Perceived oral impairments relating to the affected performances

  Main oral impairments causing oral impacts

Daily 
performances No Percentage Daily 

performances   No Percentage

Eating
(n = 57)

Toothache/ 
sensitive tooth

Broken tooth

Missing tooth

Other

 
33

9

6

9

58%

16%

11%

16%

Smiling
(n = 38)

Missing tooth

Colour

Bad position

Broken

Other

14

12

5

4

3

37%

32%

13%

11%

8%

Speaking
(n = 11)

Missing tooth

Toothache

Other

4

3

4

36%

27%

36%

Carry out 
daily activity
(n = 5)

Toothache/ 
sensitive tooth

Other

 
2

3

 
40%

60%

Cleaning
(n = 19)

Loose tooth/ 
bleeding gums

Toothache/ 
sensitive tooth

Other

 
8

 
6

5

42%

32%

26%

Emotional 
stability
(n = 33)

Toothache/ 
sensitive tooth

Missing tooth

Loose tooth/
bleeding gums

Bad position

Other

 
14

5

 
3

3

8

 
42%

15%

 
9%

9%

24%

Relaxing
(n = 31)

Toothache/ 
sensitive tooth

Broken tooth

Other

 
24

3

4

77%

10%

13%

Contact of 
other people
(n = 21)

Missing tooth

Toothache/ 
sensitive tooth

Bad position

Colour

Other

5

 
3

3

3

7

24%

 
14%

14%

14%

33%
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dental services. The majority (93%) com-
plained about the long waiting times for 
routine dental treatment and many (82%) 
were also unhappy with the waiting times 
for urgent dental treatment while in prison.

DISCUSSION
The results of this study confirmed the very 
poor state of the oral health among UK 
prisoners. In line with the findings from a 
systematic review2 and studies in Scotland4 
and London12 this study has shown that 
female prisoners in HMP Holloway have 
poorer oral health status than the general 
female population. In addition, this study 
demonstrated that prisoners are more 
likely to engage in damaging oral health 
behaviours and that their oral health status 
has a significant impact on their daily life. 

The prevalence of dental disease among 
the prison population studied was high. 
Individual components of the DMFT score 
were considered along with the total score. 
Missing teeth were the principal compo-
nent of the prisoners’ DMFT. However, 
we need to be cautious in the interpreta-
tion of the missing component, as it is a 
composite measure that may result from 
different oral conditions, including caries, 
periodontal diseases, impaction, trauma or 
orthodontic treatment. Although the DMFT 
of the prison population was similar to the 
DMFT of the female sample in the 2009 

ADHS, the HMP Holloway population had 
fewer filled teeth and twice the number 
of decayed and unsound teeth. However, 
when compared with other surveys in 
Scottish’s prisons4 and HMP Brixton, 
London,12 the results of this study are bet-
ter. For instance, the number of decayed 
teeth (2.5 ± 2.5) was lower than in both 
Scottish and Brixton prisons (3.8  and 
3.5 ± 2.7 respectively). Nevertheless, the 
results should be interpreted with caution, 
as the sampling method was different for 
each study.

Poor oral health has been related to 
dental attendance patterns and attitudes 
to treatment.13 Forty-one percent of the 
female prisoners reported visiting the den-
tist only when in trouble. In the ADHS, 
only 22% of the females attended the den-
tist when in trouble.

The oral health behaviours of the 
Holloway prisoners were a major cause for 
concern. Smoking, drug use and unhealthy 
diets are some of the factors involved in 
the aetiology of dental diseases.14 While 
HMP Holloway advocates and promotes 
healthy food options at mealtimes, the 
majority of participants reported that they 
had high sugar intakes between meals. 

Conducting research in a prison envi-
ronment is challenging in many ways. 
However, this study had a robust and care-
fully planned methodology. The clinical 

and questionnaire data collection used the 
same validated measures that were used in 
the ADHS, thereby enabling valid compar-
isons with the ADHS findings.11 The clini-
cal examiner was trained and calibrated 
in line with the ADHS criteria. Lastly, the 
questionnaire was pilot tested before its 
use to ensure its acceptability and feasi-
bility. In contrast, we also recognise the 
limitations of this study. The study sam-
ple was selected from one female prison 
(HMP Holloway), so caution needs to be 
taken in terms of the generalisability of 
the study findings. However, when com-
paring the total DMFT to other previous 
studies in prisons elsewhere in the UK3,12 
our results are very similar and highlight 
the poor conditions of the oral health of 
prisoners. This would indicate that our 
findings are an accurate account of the 
oral health status of female prisoners. For 
ethical reasons our sampling method did 
not include the prison mother and baby 
unit. This is a particularly important and 
potentially very vulnerable segment of the 
prison population.

IMPLICATIONS FOR  
ORAL HEALTH PROMOTION

Public health evidence has shown that 
to address health inequalities, a multi-
faceted health improvement strategy is 
needed.15 Public health guidelines rec-
ommend holistic and strategic action to 
promote health and well-being in pris-
ons.16–18 Unfortunately oral health is often 
a neglected component of general health 
promotion strategies. Oral health promo-
tion activities therefore need to be inte-
grated seamlessly with general public 
health action as they share common risks 
and determinants.19 A major challenge 
in how best to promote oral health in a 
prison environment is the reorientation to 
a preventive approach. Many reviews of 
the oral health literature have established 
the limitations of only providing clinical 
and health education support in reducing 
oral health inequalities.20–22 These reviews 
have focused on evidence from the gen-
eral population but their findings equally 
apply to marginalised populations such as 
prisoners. In essence, strategies to promote 
better oral health in prisons need to adopt 
a dual approach: firstly, action to improve 
the prison environment to make it more 
of an oral health promoting setting, and 

Table 6  Oral health promotion actions in prisons

Policy agenda to create oral health promoting prison environment
Food policy – improve quality and choice of healthy foods/drinks. Ensure healthier choices cheaper  
and appealing

Hygiene and snack provision – options available to prisoners are very limited and mostly unhealthy.  
Need to ensure appealing and affordable choices – for example, high concentration fluoride toothpaste, 
good quality toothbrushes, sugar free snacks and drinks

Ensure appropriate access to hygiene facilities – enable twice daily toothbrushing

Ensure access to health promotion services – for example, smoking cessation, drug rehabilitation

Ensure safety of leisure facilities – to reduce dental trauma and injury. Also appropriate supervision of 
prisoners to reduce violence and bullying

Medication – ensure sugar free choices available for all medications – for example, methadone

Staff training – integrate oral health into health promotion training

Ensure clinical dental service implementing evidence based preventive guidelines in line with Delivering 
better oral health14 – for example, application of fluoride varnishes

Ensure dental services using an appropriate team approach – skill mix with use of dental care professionals 
to deliver preventive care and support for behaviour change

Actions to promote self-care practices
Ensure adequate and up to date oral health information is available to prisoners to facilitate self-care 
practices for example, display of posters and leaflets

Incorporate oral health messages into other health promotion programmes implemented in prison for 
example, healthy eating initiatives

Establish health forums and other approaches to encourage prisoners to be more actively involved in 
maintaining their health and oral health – encourage prisoners to collectively voice their views on action 
needed to improve conditions in prison for health for example, snack options

BRITISH DENTAL JOURNAL  VOLUME 214  NO. 12  JUN 22 2013� 631

© 2013 Macmillan Publishers Limited. All rights reserved



RESEARCH

secondly, action to develop and empower 
prisoners to maintain their oral health 
through enhanced self-care practices. 
Table 6 presents a summary of the actions 
that could be implemented to improve oral 
health in prisons.

The success of oral health promotion 
interventions in prisons is largely depend-
ent upon effective team working across the 
various agencies working in prisons. It is 
essential that commissioners recognise 
the need for fully resourced oral health 
promotion activities in prisons as without 
adequate funding little can be achieved. 
Appropriate monitoring and evaluation 
systems need to be used to assess progress 
and develop models of good practice.

CONCLUSIONS
The results of this study have demonstrated 
the very poor state of the oral health of 
female prisoners in HMP Holloway. Urgent 
action is needed to improve this situa-
tion through a comprehensive oral health 
improvement strategy tailored for prisons. 
The health of prisoners is often considered 
as an indicator of the moral and ethical 
state of a country.23 Failure to address this 
major problem would be a very sad reflec-
tion on contemporary British life.
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