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22 The quality of prison primary care: cross-
23 sectional analyses of prison healthcare 
24 data in England

25 Abstract

26 Background
27 Prisoners have significant health needs, are relatively high users of healthcare and often die 
28 prematurely. Strong primary care systems are associated with better population health outcomes. 
29 We investigated the quality of primary care delivered to prisoners.  

30 Methods
31 We assessed achievement against 30 quality indicators spanning different domains of care in 13 
32 prisons in the North of England. We conducted repeated cross-sectional analyses of routinely 
33 recorded data from electronic health records over 2017-20. Multi-level mixed effects logistic 
34 regression models explored associations between indicator achievement and prison and prisoner 
35 characteristics.

36 Findings
37 We found marked variations in achievement between indicators and between prisons. Achievement 
38 ranged from 0·2% of people with epilepsy coded as seizure-free to 93·8% of people with diabetes 
39 having blood pressure checks over the preceding year. Achievement improved over three years for 
40 11 indicators and worsened for six, including declining antipsychotic monitoring and rising opioid 
41 prescribing. Achievement varied between prisons, e.g., 1·93-fold for gabapentinoid prescribing 
42 without coded neuropathic pain (odds ratio [OR] range 0·67 to 1·29) and 169-fold for dried blood 
43 spot testing (OR range 0·05 to 8·45). Shorter lengths of stay were frequently associated with lower 
44 achievement. Ethnicity was associated with some indicators achievement, although the associations 
45 differed with indicators. 

46 Interpretation
47 We found substantial scope for improvement and marked variations in quality, which were largely 
48 unaltered after adjustment for prison and prisoner characteristics.

49 Funding
50 National Institute for Health and Care Research Health Services and Delivery Research programme: 
51 17/05/26

52
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53 Research in context

54 Evidence before this study

55 We searched six databases (CINAHL, Criminal Justice Abstracts, MEDLINE, PsycInfo, Embase and 

56 Scopus) from January 2004 to April 2021. We chose 2004 as the start date as it marked the 

57 beginning of the prison healthcare governance transition from the Home Office to the National 

58 Health Service in the UK. Search terms were constructed around three concepts: quality indicators or 

59 performance measurement, primary care, and prison healthcare. We included research papers, 

60 commentaries, editorials, and grey literature from international sources. We updated the search 

61 using the same terms in PubMed in January 2023.  

62 We found limited work on measurement of care quality, with nine studies describing indicator 

63 development. One article described a managed care programme in a US state prison healthcare 

64 system over 1994–2003, which summarised improvements in clinical performance for six long-term 

65 conditions.

66 Added value of this study

67 We assessed the quality of primary care across a range of indicators for 13 prisons in the North of 

68 England. There was substantial scope for improvement and marked variations in quality which were 

69 largely unaltered after adjustment for prison and prisoner characteristics. Whilst we found 

70 encouraging trends suggesting improvement over a three-year period for several indicators, such as 

71 increasing hepatitis B vaccination and decreasing gabapentinoid prescribing, we identified areas of 

72 concern, notably decreasing antipsychotic monitoring and increasing opioid prescribing. Shorter 

73 lengths of stay were frequently associated with lower achievement. Ethnicity was associated with 

74 some indicator achievement, but this differed with indicators. Unmatched comparisons in 

75 achievement from community settings were unfavourable for 22 out of 24 relevant indicators.

76 Implications of all the available evidence

77 Prisoners generally receive worse primary care than that delivered in the community. Concerted 

78 efforts are needed to move towards equivalence of healthcare and outcomes between incarcerated 

79 and community populations, as well as tackle inequalities in healthcare delivery amongst prisons. 

80 Our methods offer a foundation for scalable, data-driven improvement.

81
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82 MEDLINE (Ovid) Search Strategy

83 1     exp Primary Health Care/ 

84 2     general practitioners/ 

85 3     physicians, primary care/ 

86 4     general practice/

87 5     Family Practice/

88 6     Community Health Services/

89 7     Community Health Nursing/

90 8     ((general or family) adj (practice* or practitioner* or physician* or doctor* or nurs* or 

91 dentist*)).tw. 

92 9     GP*.tw. 

93 10     (primary adj4 (care or health* or service* or center* or centre* or practice*)).tw. 

94 11     Nurse Clinicians/ 

95 12     Nurse Practitioners/ 

96 13     nurse*.tw.

97 14     Pharmacists/ 

98 15     pharmacist*.tw.

99 16     Physical Therapists/ 

100 17     physio*.tw.

101 18     (physical adj4 therapist*).tw.

102 19     or/1-18 [Primary care]

103 20     exp Quality Indicators, Health Care/

104 21     (quality adj4 (indicat* or measure* or criteria* or indicat* or assurance* or improv*)).tw. 

105 22     ((clinical or performance or safety or process or outcome or prescribing or prevent*) adj4 

106 indicator*).tw. 

107 23     benchmarking.tw. 

108 24     (performance adj4 (evaluat* or measur*)).tw. 

109 25     (performance adj4 (evaluat* or measur* or criteria* or indicat*)).tw. 

110 26     (incentive* adj4 (scheme* or assess* or measure* or outcome*)).tw. 
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111 27     "Standard of Care"/ 

112 28     (standard* adj2 (healthcare or care)).tw. 

113 29     Quality Indicators, Health Care/

114 30     "Quality of Health Care"/

115 31     (quality adj2 (healthcare or care)).tw.

116 32     patient outcome assessment/

117 33     (patient adj3 outcome adj (measure* or assessment*)).tw.

118 34     proms.tw.

119 35     patient satisfaction/ 

120 36     patient preference/ 

121 37     (patient* adj3 (experience* or satisf* or preference*)).tw. 

122 38     or/20-37 [Quality indicators] 

123 39     Prisons/ 

124 40     Prisoners/ 

125 41     ((Secure or correctional) adj2 (unit or units or facility or institution* or facilities or centre* or 

126 center*)).tw.

127 42     (Prison* or jail* or offender* or reoffend* or convict* or inmate* or detainee* or cellmate* or 

128 incarcerat* or felon).tw.

129 43     (Penal or penitentiary or gaol or reformator*).tw.

130 44     or/39-43 [Prison] 

131 45     19 and 38 and 44

132

133

134

135
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136 Introduction
137 Over 10 million people are held in prisons worldwide.1 Prisoners have significant health needs, 
138 including high levels of long-term physical and mental illness, blood-borne virus infections and 
139 substance misuse.2,3 Older people, often with more complex health needs, are the fastest-growing 
140 group in the prison population in many countries; the number of prisoners aged 55 years or older in 
141 the United States quadrupled between 1993 and 2013.4 Prisoners are relatively high users of both 
142 primary care and inpatient healthcare,5 and face long waits for assessment and treatment.6The 
143 standardised mortality rate for prisoners in England is 50% higher than that of the general 
144 population; the average age of death is 56 compared with almost 81 years in England.7 

145 Strong primary care systems are associated with efficient and equitable population healthcare and 
146 health.8 However, prison healthcare faces challenges in providing a standard of care at least 
147 equivalent to that available in the wider community.2 Concerns raised about access and quality of 
148 prison healthcare suggest equivalence is not always achieved.7 Neglecting the health needs of 
149 prisoners has negative consequences for both individuals and wider society.9

150 Previous research into prison healthcare has tended to focus on specific problems, such as substance 
151 misuse,10 with less attention paid to the quality of ‘routine’ primary care. We examined the quality 
152 of primary care for a broad range of indicators in a sample of English prisons.

153 Methods

154 Study design and setting
155 We conducted repeated cross-sectional analyses of anonymised routinely collected electronic 
156 primary care data from 13 prisons in the North of England, measuring achievement against 30 
157 quality indicators over a three-year period. 

158 In England, prisoners are assigned to the lowest security category appropriate to manage their risks. 
159 Adult males are typically categorised A–D; category A for those whose escape would be highly 
160 dangerous, B for those who do not require maximum security but for whom escape needs to be 
161 made very difficult, C for those who cannot be trusted in open conditions but who are unlikely to try 
162 to escape, and category D open prisons for those who can be reasonably trusted not to attempt 
163 escape.11 Women are managed in open or closed conditions.12 Young Offender Institutions (YOIs) 
164 house prisoners aged 18–21 years. Of the 13 prisons we sampled, 10 housed adult males aged 21 
165 years and over (two category A, three category B, three category C, and two category D open 
166 prisons), two were closed prisons (females aged 18 years and over), and one a YOI for males.

167 Spectrum Community Health Community Interest Company (Spectrum) delivered primary care in all 
168 prisons at the time of data extraction. The study population was determined by the provider and 
169 included around 30% of all English prisoners in June 2020.13 We followed STROBE guidance in 
170 reporting our results.14

171 Variables
172 We identified and defined 371 potential indicators to assess the quality of prison primary care from 
173 existing guidance and literature.15–18 We excluded 217 indicators that had been retired or 
174 superseded, were duplicates or were irrelevant to primary care. A stakeholder panel of eight 
175 healthcare professionals and academics from a range of criminal justice, health, and mental health 
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176 backgrounds independently rated and re-rated the remaining indicators following feedback and 
177 discussion. The panel prioritised 60 indicators according to relevance to primary care, scope for 
178 measurement using routinely coded data, and potential for individual or population-level benefit 
179 based on existing clinical guidance. Out of these, we selected 36 indicators with the highest potential 
180 for patient or population benefit. Feasibility work demonstrated that six of these could not be 
181 reliably operationalised. Our final set of 30 indicators comprised 15 on long-term physical 
182 conditions, five on prevention and screening, four on mental illness, three on communicable disease, 
183 one on opioid prescribing and two on prison-specific procedures.  Three of the 30 indicators had 
184 sub-indicators (one sub-indicator for hepatitis B vaccination and polypharmacy, and four for opioid 
185 and gabapentinoid prescribing). Four indicators were composite (combined) indicators. We 
186 pragmatically defined achievement for these: hepatitis B vaccination was achieved if at least one 
187 vaccination was administered, and antipsychotic monitoring, dementia diagnoses and diabetes care 
188 achieved if over 60% of recommended monitoring tests or care processes were completed.

189 Prison-level explanatory variables comprised prison name and category. Patient-level explanatory 
190 variables included age of individual at study census date (in decades, to protect anonymity), gender 
191 (as stated in the medical record), months of stay at census date (as categories) and Office for 
192 National Statistics coded ethnicity. 

193 Data Sources
194 All English prisons use the SystmOne electronic health record. This clinical system includes prisoner 
195 demographic data via integration with the Prison National Offender Management Information 
196 System (NOMIS), health screening data from reception assessments, and data related to ongoing 
197 care including diagnoses (clinical codes), pathology results and prescribing.

198 We extracted these anonymised data remotely via Spectrum during April–November 2020, covering 
199 1 April to 31 March across 2017–18, 2018–19 and 2019–20. We reviewed and iteratively refined 
200 each search.

201 Statistical Analysis
202 Indicators generally comprised a defined eligible population (e.g., people with diabetes) and 
203 whether they received a desired process of care or achieving a desired outcome within a given 
204 timeframe (e.g., blood pressure 140/80mmHg or less within the preceding 12 months), in their 
205 current prison, or during time spent in other prisons. Higher percentage achievement was generally 
206 desirable for indicators. For indicators examining psychotropic, opioid and gabapentinoid 
207 prescribing, there was no specific criterion to compare against; generally, lower prescribing levels 
208 were desirable.

209 Multi-level mixed effects logistic regression models explored whether explanatory variables (both 
210 prison and patient specific) were associated with indicator achievement, with each indicator 
211 modelled separately19. The unit of analysis was the patient. Each indicator model included year as 
212 both a random and fixed effect to account for the correlation between years and explore changes in 
213 achievement over time. The models had two levels (person identifier and year), as there are 
214 repeated measures for people across and within years (e.g., someone could have attended multiple 
215 prisons in the same year and over years). Each explanatory variable was included as fixed effects 
216 individually in each indicator model to explore association with achievement of that indicator. 
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217 Modelling was not feasible for seven indicators where prisoner numbers were too small for ORs to 
218 be estimated.

219 We included the explanatory variables in multivariable multi-level mixed effects logistic regression 
220 models for each indicator as fixed effect covariates to explore whether variation in indicator 
221 achievement altered after adjustment for other factors. We present both the univariate and 
222 multivariable model results as ORs with 95% confidence intervals (CIs) and probability of 
223 achievement of the indicator (and 95% CI) for the multivariable models. All appropriate assumptions 
224 were checked (multicollinearity, residual normality, and homoscedasticity) and met in each of the 
225 multivariable indicator models; prison category was excluded from these models given the close 
226 correlation between it and prison identity. Statistical analyses used Stata 16 software.20 

227 Ethical Approval
228 Ethical approval was granted by the University of Leeds (reference 18-093). HM Prison and Probation 
229 Service National Research Committee confirmed that as we used remotely collected, anonymised 
230 data the project did not require their approval.

231 Role of the funding source

232 The study funder had no role in study design, collection, analysis, and interpretation of data, the 
233 writing of the report or the decision to submit the paper for publication

234 Results

235 Study Population
236 The total number of prisoners increased from 21,677 to 25,811 over 2017–20 (Table 1), 92% were 
237 male and 43% were located in category B prisons, 65% were aged 20-40 years and 58% had prison 
238 sentences of less than six months. Ethnicity data were missing for 18%; the majority of people 
239 included were White (72%).

240 Results by quality indicator
241 Descriptive statistics and multi-level mixed effects logistic regression model results for each indicator 
242 are provided in supplementary sections 2 and 3 respectively. Supplementary section 1 (Tables 2a–f) 
243 summarise indicator achievement by domains of care, based upon a study population of 25,811 
244 people in 2019–20 unless otherwise stated.  These summarises collated variation in percentage 
245 achievement of all indicators by domains of care and year, ORs trends and patterns by the 
246 explanatory variables and domains of care (irrespective of ‘significance’) as well as those statistically 
247 significant (at 5%) associations between achievement and the explanatory variables from the 
248 multivariable multi-level mixed effects logistic regression models. Figures 1a-1f show the ORs with 
249 95%CIs from the multivariable models for all indicators by domains of care.

250 Long-term Conditions (Table 2a and Figure 1a)
251 Indicator achievement ranged from 0% for secondary prevention of myocardial infarction (MI), to 
252 83% for anticoagulation for atrial fibrillation. Achievement was below 50% for six of 15 indicators in 
253 this clinical domain: secondary prevention of MI, epilepsy review and control, asthma review, blood 
254 pressure control in diabetes, glycaemic control for diabetes, and blood pressure control in people 79 
255 years or under with cardiovascular disease (CVD). We observed mixed trends over 2017–20. 
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256 Achievement improved for two indicators (processes of care for diabetes (OR 1·51; 95% CI 1·15, 
257 1·99) and stroke assessment in atrial fibrillation (5·17; 1·02, 26·2)), and fell for three indicators 
258 (asthma review (0·14; 0·11, 0·17), treatment of heart failure with an angiotensin-converting enzyme 
259 (ACE) inhibitor or angiotensin receptor blocker (ARB)(0·32; 0·12, 0·82), and treatment of heart failure 
260 with both an ACE-inhibitor or ARB and a beta-blocker (0·87; 0·27, 2·76)). Variations in achievement 
261 amongst prisons ranged from over two-fold for treatment of coronary heart disease (ORs range 0·86 
262 to 2·10) to 43-fold for secondary prevention of stroke (ORs range 0·03 to 1·29). 

263 Achievement varied between prison categories, with no clear pattern by category or indicator. 
264 Achievement generally increased with length of stay. Compared to people staying one to six months, 
265 those with a stay of less than one month were less likely to have asthma reviews (0·36; 0·24, 0·53) 
266 whilst those staying over 24 months were more likely to receive diabetes processes of care (3·41; 
267 2·32, 5·03). 

268 Achievement generally improved with increasing age. Compared to those aged 30–39 years, people 
269 aged 50–59 years were more likely to receive diabetes processes of care (1·76; 1·23, 2·54) and 
270 asthma reviews. Patterns varied by ethnicity; compared to White people, glycaemic control of 
271 diabetes was more likely for Black or Black British people (3·08; 1·6, 5·91) whilst blood pressure 
272 control in diabetes was less likely for Asian or Asian British people (0·58; 0·36, 0·95

273 Screening (Table 2b and Figure 1b)

274 Indicator achievement ranged from 30% for CVD risk assessment to 63·8% for cervical screening for 
275 ages 25–49 years. The likelihood of cervical screening increased over 2017–20 for those aged 25–49 
276 years (1·61; 1·37, 1·89) and 50–64 years (1·5; 1·01, 2·24), but did not improve for other screening 
277 programmes. The likelihood of abdominal aortic aneurysm screening (ORs 0·63 to 9·12) and CVD risk 
278 assessment (ORs 0·69 to 10·04) varied over 14-fold between prisons.

279 Achievement generally increased with length of stay. People staying more than 24 months (8·04; 
280 4·53, 14·26) were almost 30 times more likely to undergo abdominal aortic aneurysm screening 
281 (0·27; 0·14, 0·54), than people staying less than a month. Compared to White women, Chinese or 
282 Other women aged 25–49 years were less likely to have an adequate cervical screening test (0·6; 
283 0·33, 0·95), and people of Mixed ethnicity were almost four times less likely to undergo abdominal 
284 aortic aneurysm screening (0·26; 0·08, 0·81).

285 Mental illness (Table 2c and Figure 1c)
286 Indicator achievement ranged from 5% for antipsychotic monitoring to 46% for diagnosis of 
287 dementia. The likelihood of mental state examination for people over 55 years increased 40-fold 
288 over 2017–20 (40·5; 25·3, 64·6), whilst antipsychotic monitoring fell over 80% (0·13; 0·07, 0·24). We 
289 found that 0·8% of prisoners were prescribed three or more and 0.4% prescribed four or more 
290 psychotropic drugs over the preceding eight weeks, with around two-fold increases in the likelihood 
291 of such prescribing over 2017–20 (OR for three or more 1·76; 1·37, 2·25 and OR for four or more 
292 2·30; 1·56, 3·39). Variations in achievement amongst prisons ranged from 12-fold for antipsychotic 
293 monitoring (ORs 0·68 to 8·55) to 169-fold for mental state examination (ORs 0·65 to 109·76).

294 Antipsychotic monitoring was less likely in category B, C and closed prisons compared to category A 
295 prisons. Monitoring increased for people staying over 24 months (3·48; 1·66, 7·31). The likelihood of 
296 being prescribed three or more and four or more psychotropic drugs rose with increasing length of 
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297 stay. Compared to people staying one to six months, those staying over 24 months were around 
298 twice as likely to be prescribed four or more psychotropics (1·92; 1·07, 3·42). 

299 We observed variations by age and ethnic group. Compared to those aged 30–39 years, people aged 
300 20–29 years were less likely to be prescribed at least three or four psychotropics (ORs 0·51; 0·38, 
301 0·69 and 0·56; 0·36, 0·87 respectively). Compared to White people, Asian or Asian British and Black 
302 or Black British people were more likely to receive antipsychotic monitoring (ORs 5·67; 1·84, 17·46 
303 and 4·04; 1·12, 14·54 respectively). Asian or Asian British people were also less likely to be 
304 prescribed three or more psychotropic drugs (0·22; 0·07, 0·69).

305 Communicable disease (Table 2d and Figure 1d)
306 Indicator achievement ranged from 45% for dried blood spot testing (DBST) for hepatitis B, hepatitis 
307 C and HIV to 50% for receipt of at least one hepatitis B vaccination for people with a history of illicit 
308 drug use. The likelihood of achievement in this domain generally increased over 2017–20, ranging 
309 from a 1·2-fold increase for influenza immunisation (OR 1·22; 1·02, 1·45) to 200-fold for DBST 
310 (212·13; 170·37, 264·13). Variations in achievement between prisons ranged from four-fold for 
311 hepatitis B vaccination (ORs 0·52 to 2·04) to 169-fold for DBST (ORs 0·05 to 8·45).

312 Compared to category A prisons, uptake of DBST was higher in all other categories. Achievement 
313 generally increased with length of stay. Compared to people staying one to six months, those staying 
314 less than one month were half as likely to accept DBST (0·53; 0·48, 0·58) and those staying over 24 
315 months were 10 times as likely to accept testing (10·15; 6·73, 15·31). We observed variations by 
316 ethnicity. Compared to White people, Chinese or Other people were less likely to receive one 
317 hepatitis B vaccination (0·72; 0·57, 0·92).

318 Opioid and gabapentinoid prescribing (Table 2e and Figure 1e)
319 Of the total study population, 12% had been prescribed any opioid, 9% strong opioids, and 0·9% 
320 gabapentinoids (with no coded diagnosis of neuropathic pain) in the preceding eight weeks. Opioids 
321 were co-prescribed with benzodiazepines in 9%, and in 19% of people with a coded mental illness. 
322 The likelihood of any opioid prescribing increased over 2017–20 (1·47; 1·38, 1·58). Variations in 
323 prescribing between prisons ranged from two-fold for prescribing of gabapentinoids (ORs 0·67 to 
324 1·29) to 12-fold for co-prescribed opioids and benzodiazepines (ORs 0·39 to 4·68).

325 Patterns of prescribing by age were broadly similar across all opioid and gabapentinoid sub-
326 indicators, with lower rates of prescribing for people aged under 30 years (e.g., OR for 20–29 years 
327 prescribed any opioid 0·44; 0·41, 0·48) and generally higher for people over 40 years (e.g., OR for 
328 40–49 years prescribed any opioid 1·38; 1·29, 1·48), compared to people aged 30–39 years.

329 Compared to White people, all other ethnic groups were less likely to be prescribed any opioid, any 
330 strong opioid, or any opioid with benzodiazepines. Likelihoods of any opioid prescribing were lower 
331 in people of Mixed ethnicity (0·55; 0·43, 0·71), Asian or Asian British people (0·32; 0·25, 0·4), Black or 
332 Black British people (0·41; 0·31, 0·54) and Chinese or Other people (0·31; 0·2, 0·48).

333 Prison specific (Table 2f and Figure 1f)

334 Indicator achievement ranged from 38% for completion of medicines reconciliation and in-
335 possession risk assessment, to 70% for consent to transfer medical records from community general 
336 practice to the prison healthcare service. The likelihood of consent to transfer medical records 
337 increased four-fold over 2017–20 (4·28; 3·96, 4·62). Variations in achievement amongst prisons 
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338 ranged from 337-fold variation for consent to transfer medical records (ORs 0·007 to 2·36) to 
339 21,600-fold in the likelihood of receiving medicines reconciliation assessments (ORs 0·45 to 9724·5).

340 Compared to those staying one to six months, people were more likely to receive medicines 
341 reconciliation and in-possession risk assessment if they stayed less than a month (3·02; 1·86, 4·89), 
342 six to 12 months (3·17; 2·26, 4·44), or over 24 months (1·54; 1·0, 2·33). 

343 Men were ten times less likely to be asked for consent to transfer medical records than women (0·1; 
344 0·02, 0·14). Compared to people aged 30–39 years, those aged 50–69 years were less likely to be 
345 asked for consent to transfer medical records (e.g., OR for 60–69 years 0·72; 0·58, 0·89). Compared 
346 to White people, all other ethnic groups were less likely to be asked for consent to transfer medical 
347 records; Mixed ethnicity (0·80; 0·65, 0·99), Asian or Asian British people (0·80; 0·69, 0·92), Black or 
348 Black British people (0·75; 0·61, 0·93) and Chinese or Other people (0·70; 0·52, 0·96).

349 Discussion
350 We found variations in the quality of primary care across a range of indicators in multiple prisons 
351 and identified substantial scope for improvement. Gaps and variations in care reflected both broad 
352 primary care needs (e.g., diabetes care) and recognised priorities in this population (e.g., mental 
353 illness). Variations between prisons were largely unexplained by available population characteristics, 
354 suggesting that, within the context of one provider system, they are likely to be attributable to local 
355 differences in healthcare organisation and delivery. 

356 We found encouraging trends suggesting improvement over time for several indicators, such as an 
357 increase in hepatitis B vaccination and a reduction in gabapentinoid prescribing, and strengths in 
358 performance, such as secondary prevention of stroke. However, we identified areas of concern 
359 where overall achievement had declined over a three-year period, notably decreasing antipsychotic 
360 monitoring, and increasing opioid prescribing, having excluded opioid substitutes specifically 
361 prescribed for drug dependence.

362 Achievement varied widely across indicators, with no clear pattern by type of clinical activity. 
363 Processes of care varied from 1% for annual epilepsy reviews to 94% for blood pressure checks in 
364 diabetes. We observed similar variations in achievement of intermediate outcomes of care, where 
365 0·2% of people with epilepsy were seizure free in the last 12 months and 34% with diabetes had 
366 blood pressure in the target range. 

367 Relatively short lengths of stay were frequently associated with lower achievement across prison 
368 specific, long-term conditions, and screening domains. Shorter stays could represent missed 
369 opportunities for health intervention and may accompany recidivism, reflecting the negative health 
370 impact of repeated incarceration.21 Rapid population turnover significantly challenges healthcare 
371 delivery to the many people passing through prisons each year, estimated to exceed 30 million 
372 worldwide.22 

373 We observed no consistent patterns in achievement by gender, age, or prison category. Associations 
374 between ethnic group and indicator attainment varied. For example, compared to White people, 
375 those from other ethnic minorities were less likely to be vaccinated against hepatitis B, but also less 
376 likely to be prescribed opioids or gabapentinoids. Asian or Asian British people were less likely to 
377 achieve blood pressure control in diabetes, but more likely to achieve blood pressure control in 
378 cardiovascular disease. 
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379 To contextualise our findings, we compared indicator achievement from community settings, albeit 
380 without any adjustment for demographic differences. Comparisons were unfavourable for 22 out of 
381 24 relevant indicators and one sub-indicator (supplementary section 4). For example, less than half 
382 of eligible prisoners (45%) received influenza vaccination, compared with over 70% of eligible people 
383 in the community during 2019–20. Strong opioid prescribing was much higher for prisoners, 
384 although this may also be partly explained by demographic differences and the exclusion of people 
385 with coded substance misuse from the community study.23 Our work is consistent with the limited 
386 international literature measuring inequities in prison settings, specifically in cancer screening and 
387 cardiovascular risk assessment.24 

388 We highlight five study limitations. First, our analysis used data from only one prison healthcare 
389 provider in Northern England. Our study population gender, age and length of stay were broadly 
390 consistent with national profiles,25,26 except that percentages of coded Black and Minority Ethnic 
391 groups were lower at around 7% compared to 27% from criminal justice statistics.27 Second, clinical 
392 coding is relatively poor in prison healthcare,28 partly because of the absence of incentives that are 
393 available to community primary care. We selected indicators where we considered coding 
394 sufficiently reliable to enable comparisons. Third, whilst using routinely collected electronic data 
395 allowed an efficient and scalable assessment of care, it cannot capture all important facets of 
396 quality, such as prisoners’ experiences. Fourth, with so many comparisons, some associations may 
397 be spurious. Five, we could not assess the contributions of care delivered in community general 
398 practice before or after incarceration given restrictions on data sharing. This is particularly relevant 
399 for short lengths of stay, where we may have under-estimated care delivered within any given 12-
400 month period. Future research and initiatives to address continuity of care would be strengthened 
401 by data sharing across prison and community systems. 

402 Improvement in the quality of primary care in prisons is likely to require coordinated action across 
403 system, organisational and team levels. At the system level, improved levels of healthcare staffing) 
404 and linkage of community and prison records may enhance continuity and safety.2,29,30 Innovations 
405 such as telemedicine may improve access to and cost-effectiveness of care.31 At organisational and 
406 team levels, actions to mitigate the impact of short sentences and restrictions inherent in prison 
407 regimes whilst tailored support specific to minority groups (e.g., for uptake of screening, 
408 interpretation services) may help address inequalities in access to care. Overall, the gaps and 
409 variations in quality of primary care we identified suggest that prisons be a key focus of public health 
410 programmes to reduce health inequalities.

411 The next challenge is to move beyond description, to developing and evaluating improvement 
412 strategies.  Our demonstrated use of a suite of indicators spanning different domains of care could 
413 represent foundational work for an evidence-based data-driven approach, such as cyclical audit and 
414 feedback.32 Routine data capture and reporting may also enhance understanding of the health of 
415 prison populations and inform policies for improvement at national and international levels.2 

416 Funding
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419 Data sharing statement
420 The anonymised data was provided by Spectrum Community Health Community Interest Company 
421 via a Data Sharing Agreement (DSA). As part of the DSA these data cannot be shared outside the DSA 
422 signatories and so further access would have to be arranged directly with Spectrum after 
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425 A study protocol including statistical plan is provided with publication.

426 Authors and contributors
427 TF, RF, NW and LS conceived the study. TF, LS, RF, NW, KM and NS designed the study and obtained 
428 funding. KC, SB, PH, KM, MC, NW and RF contributed to indicator development and data collection. 
429 TF and PH accessed and verified the data. TF was responsible for statistical analyses and all authors 
430 were involved in data interpretation. KM, TF and RF drafted the manuscript. All authors commented 
431 on further revisions and were responsible for the decision to  submit the manuscript for publication. 
432 TF is guarantor of the paper.

433 Acknowledgements
434 The authors acknowledge the funders, the National Institute for Health and Care Research Health 
435 Services and Delivery Research programme, and thank Stephen Roddis, Senior Business Intelligence 
436 Developer at Spectrum Community Health CIC, for compiling searches and anonymised data 
437 extraction.

438 Declaration of interests
439 PH is employed by Spectrum. NW was employed by Spectrum from 2015–22. KM was employed by 
440 Spectrum from 2011–16 and 2019–21.

441 References
442 1. Fair H, Walmsley R. World prison population List. 13th ed. London: Institute for Crime 
443 & Justice Policy Research; 2021.
444 2. WHO Regional Office for Europe. Addressing the noncommunicable disease (NCD) 
445 burden in prisons in the WHO European Region: interventions and policy options. 
446 Copenhagen: WHO Regional Office for Europe; 2022.
447 3. Condon L, Gill H, Harris F. A review of prison health and its implications for primary 
448 care nursing in England and Wales: the research evidence. J Clin Nurs 2007; 16(7): 
449 1201–9.
450 4. Carson EA, Sabol WJ. Aging of the state prison population, 1993-2013. Washington, 
451 D.C: U.S. Department of Justice Office of Justice Programs; 2016.  
452 5. Marshall T, Simpson S, Stevens A. Use of health services by prison inmates: 
453 comparisons with the community. J Epidemiol Community Health 2001; 55(5): 364–5.
454 6. User Voice. PRH0031 Written evidence from User Voice. 2018. 
455 http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocum
456 ent/health-and-social-care-committee/prison-health/written/83453.html (accessed 
457 January 13, 2023).
458 7. Health and Social Care Committee. Prison health. Twelfth report of session 2017–19. 
459 London: House of Commons; 2018.

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=4456608

Pr
ep

rin
t n

ot
 p

ee
r r

ev
ie

w
ed

http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/health-and-social-care-committee/prison-health/written/83453.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/health-and-social-care-committee/prison-health/written/83453.html


14

460 8. Starfield B, Shi LS, Macinko J. Contribution of primary care to health systems and 
461 health. Millbank Q 2005; 83(3): 457–502.
462 9. Leaman J, Emslie L, Richards A, O’Moore E. Rapid review of evidence of the impact 
463 on health outcomes of NHS commissioned health services for people in secure and 
464 detained settings to inform future health interventions and prioritisation in England. 
465 London: Public Health England; 2016.
466 10. Kolind T, Duke K. Drugs in prisons: Exploring use, control, treatment and policy. 
467 Drugs: Educ Prev Policy 2016; 23(2): 89–92.
468 11. Ministry of Justice and Her Majesty’s Prison and Probation Service. Security 
469 categorisation policy framework. 2021. 
470 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attac
471 hment_data/file/1011502/security-categorisation-pf.pdf (accessed April 14, 2023). 
472 12. Ministry of Justice National Offender Management Service. Categorisation and 
473 recategorisation of women prisoners PSI 39/2011. 2021. 
474 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attac
475 hment_data/file/1028815/psi-39-2011-cat-women-prisoners.pdf (accessed April 14, 
476 2023). 
477 13. GOV.UK Justice Data. Justice in numbers. Headline measures. 2022. 
478 https://data.justice.gov.uk/justice-in-numbers/jin-headline#population (accessed 
479 January 13, 2023). 
480 14. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP. The 
481 Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 
482 statement: guidelines for reporting observational studies. Lancet. 2007; 370: 1453-
483 1457.
484 15. National Institute for Health and Care Excellence. NICE guideline [NG57]: Physical 
485 health of people in prison. 2016. 
486 https://www.nice.org.uk/guidance/ng57/resources/physical-health-of-people-in-
487 prison-pdf-1837518334405 (accessed April 14, 2023). 
488 16. NHS Digital. Quality and Outcomes Framework. Achievement, prevalence and 
489 exceptions data 2018–19. 2019. https://digital.nhs.uk/data-and-
490 information/publications/statistical/quality-and-outcomes-framework-achievement-
491 prevalence-and-exceptions-data/2018-19-pas#top (accessed January 26, 2023).
492 17. Public Health England. NHS screening programmes: information for GPs and practice 
493 staff. 2021. https://www.gov.uk/guidance/nhs-screening-programmes-information-
494 for-gps-and-practice-staff (accessed April 14, 2023). 
495 18. Bellass S, Canvin K, McLintock K, et al. Quality indicators and performance measures 
496 for prison healthcare: a scoping review. Health & Justice 2022; 10(1): 13.
497 19. Rabe-Hesketh S, and Skrondal A. Multilevel and Longitudinal Modeling Using Stata. 
498 3rd ed. 2012. College Station, TX: Stata Press.
499 20. StataCorp. Stata Statistical Software: Release 16. College Station, TX: StataCorp LLC; 
500 2019.
501 21. Brinkley-Rubinstein L. Incarceration as a catalyst for worsening health. Health & 
502 Justice 2013; 1(1): 3.
503 22. The Lancet Public Health. Living in detention: a matter of health justice. Lancet Public 
504 Health 2020; 5(2): e71.

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=4456608

Pr
ep

rin
t n

ot
 p

ee
r r

ev
ie

w
ed

https://data.justice.gov.uk/justice-in-numbers/jin-headline#population
https://www.nice.org.uk/guidance/ng57/resources/physical-health-of-people-in-prison-pdf-1837518334405
https://www.nice.org.uk/guidance/ng57/resources/physical-health-of-people-in-prison-pdf-1837518334405
https://www.gov.uk/guidance/nhs-screening-programmes-information-for-gps-and-practice-staff
https://www.gov.uk/guidance/nhs-screening-programmes-information-for-gps-and-practice-staff


15

505 23. Foy R, Leaman B, McCrorie C, et al. Prescribed opioids in primary care: cross-
506 sectional and longitudinal analyses of influence of patient and practice 
507 characteristics. BMJ Open 2016; 6(5): e010276.
508 24. WHO Regional Office for Europe. Cancer and cardiovascular health inequities in 
509 prison settings: a rapid literature review. Copenhagen: Regional Office for Europe; 
510 2022.
511 25. Ministry of Justice. Statistics on Women and the Criminal Justice System 2019. A 
512 Ministry of Justice publication under Section 95 of the Criminal Justice Act 1991. 
513 2020. 
514 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attac
515 hment_data/file/938360/statistics-on-women-and-the-criminal-justice-system-
516 2019.pdf (accessed April 16, 2023). 
517 26. Sturge G, Tunnicliffe R. UK Prison Population Statistics. 2022. 
518 https://commonslibrary.parliament.uk/research-briefings/sn04334/ (accessed April 
519 18, 2023). 
520 27. Yasin B, Sturge G. Ethnicity and the criminal justice system: What does recent data 
521 say on over-representation? 2020. https://commonslibrary.parliament.uk/ethnicity-
522 and-the-criminal-justice-system-what-does-recent-data-say/ (accessed April 16, 
523 2023). 
524 28. Shaw J, Talbot J, Norman A, et al. Avoidable natural deaths in prison custody: putting 
525 things right. Independent Advisory Panel on Deaths in Custody, The Royal College of 
526 Nursing; 2020. 
527 29. NHS Digital. Health and Justice Information Services. 2022. 
528 https://digital.nhs.uk/services/health-and-justice-information-services#top 
529 (accessed January 13, 2023).
530 30. Raimer BG, Stobo JD. Health care delivery in the Texas prison system: The role of 
531 academic medicine. Journal of the American Medical Association 2004; 292(4): 485–
532 9.
533 31. Edge C, Black G, King E, George J, Patel S, Hayward A. Improving care quality with 
534 prison telemedicine: The effects of context and multiplicity on successful 
535 implementation and use. J Telemed Telecare 2021; 27(6): 325–42.
536 32. Ivers N, Jamtvedt G, Flottorp S, et al. Audit and feedback: effects on professional 
537 practice and healthcare outcomes. Cochrane Database Syst Rev 2012; 13(6).
538

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=4456608

Pr
ep

rin
t n

ot
 p

ee
r r

ev
ie

w
ed

https://digital.nhs.uk/services/health-and-justice-information-services#top


1

1 The quality of prison primary care 

2 Author names
3 Kate McLintock, PhD, University of Leeds, Leeds Institute of Health Sciences (LIHS), Level 10, Worsley 
4 Building, Clarendon Way, Leeds, LS2 9NL, UK

5 Robbie Foy, PhD, University of Leeds, Leeds Institute of Health Sciences (LIHS), Level 10, Worsley 
6 Building, Clarendon Way, Leeds, LS2 9NL, UK

7 Krysia Canvin, PhD, Keele University, School of Medicine, David Weatherall Building, Staffordshire 
8 ST5 5BG, UK

9 Sue Bellass, PhD, Manchester Metropolitan University, Faculty of Science and Engineering, Institute 
10 of Sport, 99 Oxford Road, Manchester M1 7EL, UK

11 Philippa Hearty, PhD, Spectrum Community Health CIC, Hebble Wharf, Wakefield, WF1 5RH, UK

12 Nat Wright, PhD, Spectrum Community Health CIC, Hebble Wharf, Wakefield, WF1 5RH, UK

13 Marie Cunningham, MSc, North of England Commissioning Support (NECS), John Snow House

14 Durham University Science Park, Durham, DH1 3YG, UK

15 Nicola Seanor, MA, North of England Commissioning Support (NECS), John Snow House

16 Durham University Science Park, Durham, DH1 3YG, UK

17 Laura Sheard, PhD, University of York, Department of Health Sciences, Seebohm Rowntree Building, 
18 York, YO10 5DD, UK 

19 Tracey Farragher, PhD, University of Manchester, Division of Population Health, Health Services 
20 Research and Primary Care, Room 2.544 Stopford Building, Oxford Road, Manchester, M13 9PT, UK. 
21 Telephone: (+44) 161 306 0690, email: tracey.farragher@manchester.ac.uk (corresponding author)

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=4456608

Pr
ep

rin
t n

ot
 p

ee
r r

ev
ie

w
ed



2

22 The quality of prison primary care: cross-
23 sectional analyses of prison healthcare 
24 data in England

25 Abstract

26 Background
27 Prisoners have significant health needs, are relatively high users of healthcare and often die 
28 prematurely. Strong primary care systems are associated with better population health outcomes. 
29 We investigated the quality of primary care delivered to prisoners.  

30 Methods
31 We assessed achievement against 30 quality indicators spanning different domains of care in 13 
32 prisons in the North of England. We conducted repeated cross-sectional analyses of routinely 
33 recorded data from electronic health records over 2017-20. Multi-level mixed effects logistic 
34 regression models explored associations between indicator achievement and prison and prisoner 
35 characteristics.

36 Findings
37 We found marked variations in achievement between indicators and between prisons. Achievement 
38 ranged from 0·2% of people with epilepsy coded as seizure-free to 93·8% of people with diabetes 
39 having blood pressure checks over the preceding year. Achievement improved over three years for 
40 11 indicators and worsened for six, including declining antipsychotic monitoring and rising opioid 
41 prescribing. Achievement varied between prisons, e.g., 1·93-fold for gabapentinoid prescribing 
42 without coded neuropathic pain (odds ratio [OR] range 0·67 to 1·29) and 169-fold for dried blood 
43 spot testing (OR range 0·05 to 8·45). Shorter lengths of stay were frequently associated with lower 
44 achievement. Ethnicity was associated with some indicators achievement, although the associations 
45 differed with indicators. 

46 Interpretation
47 We found substantial scope for improvement and marked variations in quality, which were largely 
48 unaltered after adjustment for prison and prisoner characteristics.

49 Funding
50 National Institute for Health and Care Research Health Services and Delivery Research programme: 
51 17/05/26
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53 Research in context

54 Evidence before this study

55 We searched six databases (CINAHL, Criminal Justice Abstracts, MEDLINE, PsycInfo, Embase and 

56 Scopus) from January 2004 to April 2021. We chose 2004 as the start date as it marked the 

57 beginning of the prison healthcare governance transition from the Home Office to the National 

58 Health Service in the UK. Search terms were constructed around three concepts: quality indicators or 

59 performance measurement, primary care, and prison healthcare. We included research papers, 

60 commentaries, editorials, and grey literature from international sources. We updated the search 

61 using the same terms in PubMed in January 2023.  

62 We found limited work on measurement of care quality, with nine studies describing indicator 

63 development. One article described a managed care programme in a US state prison healthcare 

64 system over 1994–2003, which summarised improvements in clinical performance for six long-term 

65 conditions.

66 Added value of this study

67 We assessed the quality of primary care across a range of indicators for 13 prisons in the North of 

68 England. There was substantial scope for improvement and marked variations in quality which were 

69 largely unaltered after adjustment for prison and prisoner characteristics. Whilst we found 

70 encouraging trends suggesting improvement over a three-year period for several indicators, such as 

71 increasing hepatitis B vaccination and decreasing gabapentinoid prescribing, we identified areas of 

72 concern, notably decreasing antipsychotic monitoring and increasing opioid prescribing. Shorter 

73 lengths of stay were frequently associated with lower achievement. Ethnicity was associated with 

74 some indicator achievement, but this differed with indicators. Unmatched comparisons in 

75 achievement from community settings were unfavourable for 22 out of 24 relevant indicators.

76 Implications of all the available evidence

77 Prisoners generally receive worse primary care than that delivered in the community. Concerted 

78 efforts are needed to move towards equivalence of healthcare and outcomes between incarcerated 

79 and community populations, as well as tackle inequalities in healthcare delivery amongst prisons. 

80 Our methods offer a foundation for scalable, data-driven improvement.

81
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82 MEDLINE (Ovid) Search Strategy

83 1     exp Primary Health Care/ 

84 2     general practitioners/ 

85 3     physicians, primary care/ 

86 4     general practice/

87 5     Family Practice/

88 6     Community Health Services/

89 7     Community Health Nursing/

90 8     ((general or family) adj (practice* or practitioner* or physician* or doctor* or nurs* or 

91 dentist*)).tw. 

92 9     GP*.tw. 

93 10     (primary adj4 (care or health* or service* or center* or centre* or practice*)).tw. 

94 11     Nurse Clinicians/ 

95 12     Nurse Practitioners/ 

96 13     nurse*.tw.

97 14     Pharmacists/ 

98 15     pharmacist*.tw.

99 16     Physical Therapists/ 

100 17     physio*.tw.

101 18     (physical adj4 therapist*).tw.

102 19     or/1-18 [Primary care]

103 20     exp Quality Indicators, Health Care/

104 21     (quality adj4 (indicat* or measure* or criteria* or indicat* or assurance* or improv*)).tw. 

105 22     ((clinical or performance or safety or process or outcome or prescribing or prevent*) adj4 

106 indicator*).tw. 

107 23     benchmarking.tw. 

108 24     (performance adj4 (evaluat* or measur*)).tw. 

109 25     (performance adj4 (evaluat* or measur* or criteria* or indicat*)).tw. 

110 26     (incentive* adj4 (scheme* or assess* or measure* or outcome*)).tw. 
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111 27     "Standard of Care"/ 

112 28     (standard* adj2 (healthcare or care)).tw. 

113 29     Quality Indicators, Health Care/

114 30     "Quality of Health Care"/

115 31     (quality adj2 (healthcare or care)).tw.

116 32     patient outcome assessment/

117 33     (patient adj3 outcome adj (measure* or assessment*)).tw.

118 34     proms.tw.

119 35     patient satisfaction/ 

120 36     patient preference/ 

121 37     (patient* adj3 (experience* or satisf* or preference*)).tw. 

122 38     or/20-37 [Quality indicators] 

123 39     Prisons/ 

124 40     Prisoners/ 

125 41     ((Secure or correctional) adj2 (unit or units or facility or institution* or facilities or centre* or 

126 center*)).tw.

127 42     (Prison* or jail* or offender* or reoffend* or convict* or inmate* or detainee* or cellmate* or 

128 incarcerat* or felon).tw.

129 43     (Penal or penitentiary or gaol or reformator*).tw.

130 44     or/39-43 [Prison] 

131 45     19 and 38 and 44

132

133

134

135
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136 Introduction
137 Over 10 million people are held in prisons worldwide.1 Prisoners have significant health needs, 
138 including high levels of long-term physical and mental illness, blood-borne virus infections and 
139 substance misuse.2,3 Older people, often with more complex health needs, are the fastest-growing 
140 group in the prison population in many countries; the number of prisoners aged 55 years or older in 
141 the United States quadrupled between 1993 and 2013.4 Prisoners are relatively high users of both 
142 primary care and inpatient healthcare,5 and face long waits for assessment and treatment.6The 
143 standardised mortality rate for prisoners in England is 50% higher than that of the general 
144 population; the average age of death is 56 compared with almost 81 years in England.7 

145 Strong primary care systems are associated with efficient and equitable population healthcare and 
146 health.8 However, prison healthcare faces challenges in providing a standard of care at least 
147 equivalent to that available in the wider community.2 Concerns raised about access and quality of 
148 prison healthcare suggest equivalence is not always achieved.7 Neglecting the health needs of 
149 prisoners has negative consequences for both individuals and wider society.9

150 Previous research into prison healthcare has tended to focus on specific problems, such as substance 
151 misuse,10 with less attention paid to the quality of ‘routine’ primary care. We examined the quality 
152 of primary care for a broad range of indicators in a sample of English prisons.

153 Methods

154 Study design and setting
155 We conducted repeated cross-sectional analyses of anonymised routinely collected electronic 
156 primary care data from 13 prisons in the North of England, measuring achievement against 30 
157 quality indicators over a three-year period. 

158 In England, prisoners are assigned to the lowest security category appropriate to manage their risks. 
159 Adult males are typically categorised A–D; category A for those whose escape would be highly 
160 dangerous, B for those who do not require maximum security but for whom escape needs to be 
161 made very difficult, C for those who cannot be trusted in open conditions but who are unlikely to try 
162 to escape, and category D open prisons for those who can be reasonably trusted not to attempt 
163 escape.11 Women are managed in open or closed conditions.12 Young Offender Institutions (YOIs) 
164 house prisoners aged 18–21 years. Of the 13 prisons we sampled, 10 housed adult males aged 21 
165 years and over (two category A, three category B, three category C, and two category D open 
166 prisons), two were closed prisons (females aged 18 years and over), and one a YOI for males.

167 Spectrum Community Health Community Interest Company (Spectrum) delivered primary care in all 
168 prisons at the time of data extraction. The study population was determined by the provider and 
169 included around 30% of all English prisoners in June 2020.13 We followed STROBE guidance in 
170 reporting our results.14

171 Variables
172 We identified and defined 371 potential indicators to assess the quality of prison primary care from 
173 existing guidance and literature.15–18 We excluded 217 indicators that had been retired or 
174 superseded, were duplicates or were irrelevant to primary care. A stakeholder panel of eight 
175 healthcare professionals and academics from a range of criminal justice, health, and mental health 
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176 backgrounds independently rated and re-rated the remaining indicators following feedback and 
177 discussion. The panel prioritised 60 indicators according to relevance to primary care, scope for 
178 measurement using routinely coded data, and potential for individual or population-level benefit 
179 based on existing clinical guidance. Out of these, we selected 36 indicators with the highest potential 
180 for patient or population benefit. Feasibility work demonstrated that six of these could not be 
181 reliably operationalised. Our final set of 30 indicators comprised 15 on long-term physical 
182 conditions, five on prevention and screening, four on mental illness, three on communicable disease, 
183 one on opioid prescribing and two on prison-specific procedures.  Three of the 30 indicators had 
184 sub-indicators (one sub-indicator for hepatitis B vaccination and polypharmacy, and four for opioid 
185 and gabapentinoid prescribing). Four indicators were composite (combined) indicators. We 
186 pragmatically defined achievement for these: hepatitis B vaccination was achieved if at least one 
187 vaccination was administered, and antipsychotic monitoring, dementia diagnoses and diabetes care 
188 achieved if over 60% of recommended monitoring tests or care processes were completed.

189 Prison-level explanatory variables comprised prison name and category. Patient-level explanatory 
190 variables included age of individual at study census date (in decades, to protect anonymity), gender 
191 (as stated in the medical record), months of stay at census date (as categories) and Office for 
192 National Statistics coded ethnicity. 

193 Data Sources
194 All English prisons use the SystmOne electronic health record. This clinical system includes prisoner 
195 demographic data via integration with the Prison National Offender Management Information 
196 System (NOMIS), health screening data from reception assessments, and data related to ongoing 
197 care including diagnoses (clinical codes), pathology results and prescribing.

198 We extracted these anonymised data remotely via Spectrum during April–November 2020, covering 
199 1 April to 31 March across 2017–18, 2018–19 and 2019–20. We reviewed and iteratively refined 
200 each search.

201 Statistical Analysis
202 Indicators generally comprised a defined eligible population (e.g., people with diabetes) and 
203 whether they received a desired process of care or achieving a desired outcome within a given 
204 timeframe (e.g., blood pressure 140/80mmHg or less within the preceding 12 months),  in their 
205 current prison, or during time spent in other prisons. Higher percentage achievement was generally 
206 desirable for indicators. For indicators examining psychotropic, opioid and gabapentinoid 
207 prescribing, there was no specific criterion to compare against; generally, lower prescribing levels 
208 were desirable.

209 Multi-level mixed effects logistic regression models explored whether explanatory variables (both 
210 prison and patient specific) were associated with indicator achievement, with each indicator 
211 modelled separately19. The unit of analysis was the patient. Each indicator model included year as 
212 both a random and fixed effect to account for the correlation between years and explore changes in 
213 achievement over time. The models had two levels (person identifier and year), as there are 
214 repeated measures for people across and within years (e.g., someone could have attended multiple 
215 prisons in the same year and over years). Each explanatory variable was included as fixed effects 
216 individually in each indicator model to explore association with achievement of that indicator. 
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217 Modelling was not feasible for seven indicators where prisoner numbers were too small for ORs to 
218 be estimated.

219 We included the explanatory variables in multivariable multi-level mixed effects logistic regression 
220 models for each indicator as fixed effect covariates to explore whether variation in indicator 
221 achievement altered after adjustment for other factors. We present both the univariate and 
222 multivariable model results as ORs with 95% confidence intervals (CIs) and probability of 
223 achievement of the indicator (and 95% CI) for the multivariable models. All appropriate assumptions 
224 were checked (multicollinearity, residual normality, and homoscedasticity) and met in each of the 
225 multivariable indicator models; prison category was excluded from these models given the close 
226 correlation between it and prison identity. Statistical analyses used Stata 16 software.20 

227 Ethical Approval
228 Ethical approval was granted by the University of Leeds (reference 18-093). HM Prison and Probation 
229 Service National Research Committee confirmed that as we used remotely collected, anonymised 
230 data the project did not require their approval.

231 Role of the funding source

232 The study funder had no role in study design, collection, analysis, and interpretation of data, the 
233 writing of the report or the decision to submit the paper for publication

234 Results

235 Study Population
236 The total number of prisoners increased from 21,677 to 25,811 over 2017–20 (Table 1), 92% were 
237 male and 43% were located in category B prisons, 65% were aged 20-40 years and 58% had prison 
238 sentences of less than six months. Ethnicity data were missing for 18%; the majority of people 
239 included were White (72%).

240 Results by quality indicator
241 Descriptive statistics and multi-level mixed effects logistic regression model results for each indicator 
242 are provided in supplementary sections 2 and 3 respectively. Supplementary section 1 (Tables 2a–f) 
243 summarise indicator achievement by domains of care, based upon a study population of 25,811 
244 people in 2019–20 unless otherwise stated.  These summarises collated variation in percentage 
245 achievement of all indicators by domains of care and year, ORs trends and patterns by the 
246 explanatory variables and domains of care (irrespective of ‘significance’) as well as those statistically 
247 significant (at 5%) associations between achievement and the explanatory variables from the 
248 multivariable multi-level mixed effects logistic regression models. Figures 1a-1f show the ORs with 
249 95%CIs from the multivariable models for all indicators by domains of care.

250 Long-term Conditions (Table 2a and Figure 1a)
251 Indicator achievement ranged from 0% for secondary prevention of myocardial infarction (MI), to 
252 83% for anticoagulation for atrial fibrillation. Achievement was below 50% for six of 15 indicators in 
253 this clinical domain: secondary prevention of MI, epilepsy review and control, asthma review, blood 
254 pressure control in diabetes, glycaemic control for diabetes, and blood pressure control in people 79 
255 years or under with cardiovascular disease (CVD). We observed mixed trends over 2017–20. 
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256 Achievement improved for two indicators (processes of care for diabetes (OR 1·51; 95% CI 1·15, 
257 1·99) and stroke assessment in atrial fibrillation (5·17; 1·02, 26·2)), and fell for three indicators 
258 (asthma review (0·14; 0·11, 0·17), treatment of heart failure with an angiotensin-converting enzyme 
259 (ACE) inhibitor or angiotensin receptor blocker (ARB)(0·32; 0·12, 0·82), and treatment of heart failure 
260 with both an ACE-inhibitor or ARB and a beta-blocker (0·87; 0·27, 2·76)). Variations in achievement 
261 amongst prisons ranged from over two-fold for treatment of coronary heart disease (ORs range 0·86 
262 to 2·10) to 43-fold for secondary prevention of stroke (ORs range 0·03 to 1·29). 

263 Achievement varied between prison categories, with no clear pattern by category or indicator. 
264 Achievement generally increased with length of stay. Compared to people staying one to six months, 
265 those with a stay of less than one month were less likely to have asthma reviews (0·36; 0·24, 0·53) 
266 whilst those staying over 24 months were more likely to receive diabetes processes of care (3·41; 
267 2·32, 5·03). 

268 Achievement generally improved with increasing age. Compared to those aged 30–39 years, people 
269 aged 50–59 years were more likely to receive diabetes processes of care (1·76; 1·23, 2·54) and 
270 asthma reviews. Patterns varied by ethnicity; compared to White people, glycaemic control of 
271 diabetes was more likely for Black or Black British people (3·08; 1·6, 5·91) whilst blood pressure 
272 control in diabetes was less likely for Asian or Asian British people (0·58; 0·36, 0·95

273 Screening (Table 2b and Figure 1b)

274 Indicator achievement ranged from 30% for CVD risk assessment to 63·8% for cervical screening for 
275 ages 25–49 years. The likelihood of cervical screening increased over 2017–20 for those aged 25–49 
276 years (1·61; 1·37, 1·89) and 50–64 years (1·5; 1·01, 2·24), but did not improve for other screening 
277 programmes. The likelihood of abdominal aortic aneurysm screening (ORs 0·63 to 9·12) and CVD risk 
278 assessment (ORs 0·69 to 10·04) varied over 14-fold between prisons.

279 Achievement generally increased with length of stay. People staying more than 24 months (8·04; 
280 4·53, 14·26) were almost 30 times more likely to undergo abdominal aortic aneurysm screening 
281 (0·27; 0·14, 0·54), than people staying less than a month. Compared to White women, Chinese or 
282 Other women aged 25–49 years were less likely to have an adequate cervical screening test (0·6; 
283 0·33, 0·95), and people of Mixed ethnicity were almost four times less likely to undergo abdominal 
284 aortic aneurysm screening (0·26; 0·08, 0·81).

285 Mental illness (Table 2c and Figure 1c)
286 Indicator achievement ranged from 5% for antipsychotic monitoring to 46% for diagnosis of 
287 dementia. The likelihood of mental state examination for people over 55 years increased 40-fold 
288 over 2017–20 (40·5; 25·3, 64·6), whilst antipsychotic monitoring fell over 80% (0·13; 0·07, 0·24). We 
289 found that 0·8% of prisoners were prescribed three or more and 0.4% prescribed four or more 
290 psychotropic drugs over the preceding eight weeks, with around two-fold increases in the likelihood 
291 of such prescribing over 2017–20 (OR for three or more 1·76; 1·37, 2·25 and OR for four or more 
292 2·30; 1·56, 3·39). Variations in achievement amongst prisons ranged from 12-fold for antipsychotic 
293 monitoring (ORs 0·68 to 8·55) to 169-fold for mental state examination (ORs 0·65 to 109·76).

294 Antipsychotic monitoring was less likely in category B, C and closed prisons compared to category A 
295 prisons. Monitoring increased for people staying over 24 months (3·48; 1·66, 7·31). The likelihood of 
296 being prescribed three or more and four or more psychotropic drugs rose with increasing length of 
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297 stay. Compared to people staying one to six months, those staying over 24 months were around 
298 twice as likely to be prescribed four or more psychotropics (1·92; 1·07, 3·42). 

299 We observed variations by age and ethnic group. Compared to those aged 30–39 years, people aged 
300 20–29 years were less likely to be prescribed at least three or four psychotropics (ORs 0·51; 0·38, 
301 0·69 and 0·56; 0·36, 0·87 respectively). Compared to White people, Asian or Asian British and Black 
302 or Black British people were more likely to receive antipsychotic monitoring (ORs 5·67; 1·84, 17·46 
303 and 4·04; 1·12, 14·54 respectively). Asian or Asian British people were also less likely to be 
304 prescribed three or more psychotropic drugs (0·22; 0·07, 0·69).

305 Communicable disease (Table 2d and Figure 1d)
306 Indicator achievement ranged from 45% for dried blood spot testing (DBST) for hepatitis B, hepatitis 
307 C and HIV to 50% for receipt of at least one hepatitis B vaccination for people with a history of illicit 
308 drug use. The likelihood of achievement in this domain generally increased over 2017–20, ranging 
309 from a 1·2-fold increase for influenza immunisation (OR 1·22; 1·02, 1·45) to 200-fold for DBST 
310 (212·13; 170·37, 264·13). Variations in achievement between prisons ranged from four-fold for 
311 hepatitis B vaccination (ORs 0·52 to 2·04) to 169-fold for DBST (ORs 0·05 to 8·45).

312 Compared to category A prisons, uptake of DBST was higher in all other categories. Achievement 
313 generally increased with length of stay. Compared to people staying one to six months, those staying 
314 less than one month were half as likely to accept DBST (0·53; 0·48, 0·58) and those staying over 24 
315 months were 10 times as likely to accept testing (10·15; 6·73, 15·31). We observed variations by 
316 ethnicity. Compared to White people, Chinese or Other people were less likely to receive one 
317 hepatitis B vaccination (0·72; 0·57, 0·92).

318 Opioid and gabapentinoid prescribing (Table 2e and Figure 1e)
319 Of the total study population, 12% had been prescribed any opioid, 9% strong opioids, and 0·9% 
320 gabapentinoids (with no coded diagnosis of neuropathic pain) in the preceding eight weeks. Opioids 
321 were co-prescribed with benzodiazepines in 9%, and in 19% of people with a coded mental illness. 
322 The likelihood of any opioid prescribing increased over 2017–20 (1·47; 1·38, 1·58). Variations in 
323 prescribing between prisons ranged from two-fold for prescribing of gabapentinoids (ORs 0·67 to 
324 1·29) to 12-fold for co-prescribed opioids and benzodiazepines (ORs 0·39 to 4·68).

325 Patterns of prescribing by age were broadly similar across all opioid and gabapentinoid sub-
326 indicators, with lower rates of prescribing for people aged under 30 years (e.g., OR for 20–29 years 
327 prescribed any opioid 0·44; 0·41, 0·48) and generally higher for people over 40 years (e.g., OR for 
328 40–49 years prescribed any opioid 1·38; 1·29, 1·48), compared to people aged 30–39 years.

329 Compared to White people, all other ethnic groups were less likely to be prescribed any opioid, any 
330 strong opioid, or any opioid with benzodiazepines. Likelihoods of any opioid prescribing were lower 
331 in people of Mixed ethnicity (0·55; 0·43, 0·71), Asian or Asian British people (0·32; 0·25, 0·4), Black or 
332 Black British people (0·41; 0·31, 0·54) and Chinese or Other people (0·31; 0·2, 0·48).

333 Prison specific (Table 2f and Figure 1f)

334 Indicator achievement ranged from 38% for completion of medicines reconciliation and in-
335 possession risk assessment, to 70% for consent to transfer medical records from community general 
336 practice to the prison healthcare service. The likelihood of consent to transfer medical records 
337 increased four-fold over 2017–20 (4·28; 3·96, 4·62). Variations in achievement amongst prisons 
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338 ranged from 337-fold variation for consent to transfer medical records (ORs 0·007 to 2·36) to 
339 21,600-fold in the likelihood of receiving medicines reconciliation assessments (ORs 0·45 to 9724·5).

340 Compared to those staying one to six months, people were more likely to receive medicines 
341 reconciliation and in-possession risk assessment if they stayed less than a month (3·02; 1·86, 4·89), 
342 six to 12 months (3·17; 2·26, 4·44), or over 24 months (1·54; 1·0, 2·33). 

343 Men were ten times less likely to be asked for consent to transfer medical records than women (0·1; 
344 0·02, 0·14). Compared to people aged 30–39 years, those aged 50–69 years were less likely to be 
345 asked for consent to transfer medical records (e.g., OR for 60–69 years 0·72; 0·58, 0·89). Compared 
346 to White people, all other ethnic groups were less likely to be asked for consent to transfer medical 
347 records; Mixed ethnicity (0·80; 0·65, 0·99), Asian or Asian British people (0·80; 0·69, 0·92), Black or 
348 Black British people (0·75; 0·61, 0·93) and Chinese or Other people (0·70; 0·52, 0·96).

349 Discussion
350 We found variations in the quality of primary care across a range of indicators in multiple prisons 
351 and identified substantial scope for improvement. Gaps and variations in care reflected both broad 
352 primary care needs (e.g., diabetes care) and recognised priorities in this population (e.g., mental 
353 illness). Variations between prisons were largely unexplained by available population characteristics, 
354 suggesting that, within the context of one provider system, they are likely to be attributable to local 
355 differences in healthcare organisation and delivery. 

356 We found encouraging trends suggesting improvement over time for several indicators, such as an 
357 increase in hepatitis B vaccination and a reduction in gabapentinoid prescribing, and strengths in 
358 performance, such as secondary prevention of stroke. However, we identified areas of concern 
359 where overall achievement had declined over a three-year period, notably decreasing antipsychotic 
360 monitoring, and increasing opioid prescribing, having excluded opioid substitutes specifically 
361 prescribed for drug dependence.

362 Achievement varied widely across indicators, with no clear pattern by type of clinical activity. 
363 Processes of care varied from 1% for annual epilepsy reviews to 94% for blood pressure checks in 
364 diabetes. We observed similar variations in achievement of intermediate outcomes of care, where 
365 0·2% of people with epilepsy were seizure free in the last 12 months and 34% with diabetes had 
366 blood pressure in the target range. 

367 Relatively short lengths of stay were frequently associated with lower achievement across prison 
368 specific, long-term conditions, and screening domains. Shorter stays could represent missed 
369 opportunities for health intervention and may accompany recidivism, reflecting the negative health 
370 impact of repeated incarceration.21 Rapid population turnover significantly challenges healthcare 
371 delivery to the many people passing through prisons each year, estimated to exceed 30 million 
372 worldwide.22 

373 We observed no consistent patterns in achievement by gender, age, or prison category. Associations 
374 between ethnic group and indicator attainment varied. For example, compared to White people, 
375 those from other ethnic minorities were less likely to be vaccinated against hepatitis B, but also less 
376 likely to be prescribed opioids or gabapentinoids. Asian or Asian British people were less likely to 
377 achieve blood pressure control in diabetes, but more likely to achieve blood pressure control in 
378 cardiovascular disease. 
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379 To contextualise our findings, we compared indicator achievement from community settings, albeit 
380 without any adjustment for demographic differences. Comparisons were unfavourable for 22 out of 
381 24 relevant indicators and one sub-indicator (supplementary section 4). For example, less than half 
382 of eligible prisoners (45%) received influenza vaccination, compared with over 70% of eligible people 
383 in the community during 2019–20. Strong opioid prescribing was much higher for prisoners, 
384 although this may also be partly explained by demographic differences and the exclusion of people 
385 with coded substance misuse from the community study.23 Our work is consistent with the limited 
386 international literature measuring inequities in prison settings, specifically in cancer screening and 
387 cardiovascular risk assessment.24 

388 We highlight five study limitations. First, our analysis used data from only one prison healthcare 
389 provider in Northern England. Our study population gender, age and length of stay were broadly 
390 consistent with national profiles,25,26 except that percentages of coded Black and Minority Ethnic 
391 groups were lower at around 7% compared to 27% from criminal justice statistics.27 Second, clinical 
392 coding is relatively poor in prison healthcare,28 partly because of the absence of incentives that are 
393 available to community primary care. We selected indicators where we considered coding 
394 sufficiently reliable to enable comparisons. Third, whilst using routinely collected electronic data 
395 allowed an efficient and scalable assessment of care, it cannot capture all important facets of 
396 quality, such as prisoners’ experiences. Fourth, with so many comparisons, some associations may 
397 be spurious. Five, we could not assess the contributions of care delivered in community general 
398 practice before or after incarceration given restrictions on data sharing. This is particularly relevant 
399 for short lengths of stay, where we may have under-estimated care delivered within any given 12-
400 month period. Future research and initiatives to address continuity of care would be strengthened 
401 by data sharing across prison and community systems. 

402 Improvement in the quality of primary care in prisons is likely to require coordinated action across 
403 system, organisational and team levels. At the system level, improved levels of healthcare staffing) 
404 and linkage of community and prison records may enhance continuity and safety.2,29,30 Innovations 
405 such as telemedicine may improve access to and cost-effectiveness of care.31 At organisational and 
406 team levels, actions to mitigate the impact of short sentences and restrictions inherent in prison 
407 regimes whilst tailored support specific to minority groups (e.g., for uptake of screening, 
408 interpretation services) may help address inequalities in access to care. Overall, the gaps and 
409 variations in quality of primary care we identified suggest that prisons be a key focus of public health 
410 programmes to reduce health inequalities.

411 The next challenge is to move beyond description, to developing and evaluating improvement 
412 strategies.  Our demonstrated use of a suite of indicators spanning different domains of care could 
413 represent foundational work for an evidence-based data-driven approach, such as cyclical audit and 
414 feedback.32  Routine data capture and reporting may also enhance understanding of the health of 
415 prison populations and inform policies for improvement at national and international levels.2 

416 Funding
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Table 1. Study population characteristics

Year and study population (%)1Explanatory variables

2017-18 2018-19 2019-20

Total study population 21,677 22,099 25,811 

Male 19,977 (92·2%) 20,295 (91·8%) 23,570 (91·3%)

Female 1,699 (7·8%) 1,802 (8·1%) 1,376 (5·3%)

Gender

Missing <10 (<0·05%) 2 <10 (<0·05%) 2 865 (3·4%)

A 1,664 (7·7 %) 1,670 (7·6%) 1,838 (7·1%)

B 9,254 (42·7%)  9,442 (42·7%)  11,904 (46·1%)

C 6,035 (27·8%) 6,204 (28·1%) 6,870 (26·7%)

Closed 1,720 (7·9%) 1,802 (8·2%) 2,245 (8·7%)

D 2,189 (10·1%) 2,189 (9·9%) 2,149 (8·3%)

Prison 

Category

Young Offenders Institution 815 (3·8%) 792 (3·6%) 805 (3·1%)

10-<20 468 (2·2%) 436 (2·0%) 404 (1·6%)

20-<30 6,994 (32·3%) 7,163 (32·4%) 8,064 (31·2%)

30-<40 7,051 (32·5%) 7,381 (33·4%) 9,125 (35·4%)

40-<50 4,114 (19·0%) 4,180 (18·9%) 4,948 (19·2%)

50-<60 2,107 (9·7%) 1,978 (9·0%) 2,224 (8·6%)

60-<70 684 (3·2%) 701 (3·2%) 751 (2·9%)

70-<80 213 (1·0%) 209 (1·0%) 238 (0·9%)

80-<90 40 (0·2%) 45 (0·2%) 53 (0·2%)

90-<100 <10(<0·05%) 2 <10 (<0·05%) 2 <10 (<0·05%)2

 Age (years)

100-<110 <10 (<0·05%) 2 ·· ··

<1 4,474 (20·6%) 4,801 (21·7%) 6,764 (26·2%)

1-<6 8,075 (37·3%) 7,742 (35·0%) 10,802 (41·9%)

6-<12 3,672 (16·9%) 3,616 (16·4%) 3,893 (15·1%)

12-<24 2,832 (13·1%) 3,752 (17·0%) 2,600 (10·1%)

Length of stay (months)

24+ 2,624 (12·1%) 2,188 (9·9%) 1,752 (6·8%)

White 15,638 (72·1%) 14,911 (67·5%) 16,606 (64·3%)

Mixed 431 (2·0%) 371 (1·7%) 409 (1·6%)

Asian/Asian British 813 (3·8%) 726 (3·3%) 755 (2·9%)

Black/Black British 404 (2·0%) 364 (1·6%) 451 (1·7%)

Chinese/Other 214 (1·0%) 167 (0·8%) 163 (0·6%)

Unclassified 372 (1·7%) 409 (1·9%) 387 (1·5%)

Ethnic group

Missing 3805 (17·6%) 5151 (23·3%) 7040 (27·3%)

1 Percentages may not total 100 due to rounding
2 Very small numbers suppressed (<10) to avoid disclosure

·· No data available

Following pages

Figures 1a-f: Multi-level mixed effects logistic regression model results for each indicator by 
domains of care: Multivariable Odds Ratios (95% confidence intervals)1

1 Blank figures indicate insufficient data for OR estimates in multivariable models and where no year estimates 
then the indicator only available for 2019-20.
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Figure 1a. Long-term conditions

Year Prison Gender Age- years Length of Stay (months) Ethnic Group
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Figure 1a. Long-term conditions (continued)

Year Prison Gender Age- years Length of Stay (months) Ethnic Group
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Figure 1a. Long-term conditions (continued)

Year Prison Gender Age- years Length of Stay (months)  Ethnic Group
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Figure 1a. Long-term conditions (continued)

Year Prison Gender Age- years Length of Stay (months)  Ethnic Group
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Figure 1b. Screening

Year Prison Gender Age- years Length of Stay (months)  Ethnic Group
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Figure 1c. Mental illness

Year Prison Gender Age- years Length of Stay (months)  Ethnic Group

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=4456608

Preprin
t n

ot p
eer re

vie
wed



Figure 1c. Mental illness (continued)

Year Prison Gender Age- years Length of Stay (months)  Ethnic Group
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Figure 1d. Communicable disease

Year Prison Gender Age- years Length of Stay (months)  Ethnic Group
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Figure 1d. Communicable disease (continued)

Year Prison Gender Age- years Length of Stay (months)  Ethnic Group
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Figure 1e. Opioid and gabapentinoid prescribing

Year Prison Gender Age- years Length of Stay (months)  Ethnic Group
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Figure 1f. Prison specific

Year Prison Gender Age- years Length of Stay (months)  Ethnic Group

Prison Gender Age- years Length of Stay (months)  Ethnic Group
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