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Abstract
Background: Integrated care for diabetes and associated conditions at primary level health

facilities can make care available to a much larger population, especially in rural areas.

Aim: This process evaluation was to understand how the authors’ integrated care was implemented

and experienced by the care providers and patients, and to inform modifications prior to province-

wide scale-up.

Design & setting: The mixed-method study was conducted as part of a cluster randomised trial on

integrated diabetes care at 14 public health facilities.

Method: The care practices were assessed by analysing the routine clinical records of 495

registered patients with diabetes. Then semi-structured interviews with service providers and

patients were used to understand their respective care experiences. A framework approach was

applied to analyse and interpret the qualitative data.

Results: The intervention and the study were implemented as intended under routine conditions in

rural health centres. Key service processes effectively delivered included: skill-based training;

screening and diagnostic tests; treatment card records; and the additional case management as

per desk guide, including monitoring progress in glucose and weight at follow-up consultations,

and mobile phone calls to help adherence. However, social and cultural factors affected clients’

ability to change lifestyles, especially for women. The intervention effect was limited by the short

study follow-up of only 9 months.

Conclusion: Integrated diabetes care was feasible, both for providers and patients, and potentially

scalable at primary care facilities under routine conditions in Pakistan. Additional operational
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interventions are required for sustained drug supplies, supervision, in-service training, and to

address the social challenges to healthy activity and eating, especially for women.

How this fits in
The delivery of integrated diabetes care at public facilities has never been evaluated in Pakistan. The

process evaluation of early implementation was to help understanding and refining of the delivery of

care tasks in routine healthcare settings.

Introduction
To achieve better coverage, early diagnosis, and continuity of care, the World Health Organization

recommends1 integrated delivery of diabetes care at primary and secondary level health care; imply-

ing delivering diabetes care as part of routine outpatient and community-based care. The challenge

is how to achieve this in resource-poor settings. Pakistan has the seventh highest burden of diabetes

mellitus in the world.2 The burden of disease is expected to increase if adequate control measures

are not taken.3 High diabetes prevalence poses a challenge to economic development4 and to the

quality of life of the population.5

In Pakistan, integrated diabetes care is to be delivered by medical and allied staff already working

at health centres and sub-district hospitals. These publicly funded health facilities provide free-of-

charge basic clinical and diagnostic services to defined catchment populations. However, lack of

contextualised programme guidelines and tools to diagnose, treat, and educate patients with diabe-

tes results in widely varied and poor quality care provision and an inadequate patient response to

the care.6

To address the varied quality of care, the Provincial Non-Communicable Disease (NCD) Pro-

gramme and partners developed three products by adapting international best practice guide-

lines.7–11 These are: a case management desk-guide; a lifestyle modification counselling tool; and a

training package for care providers. The products were aimed at enhancing the diabetes care practi-

ces and achieving better glycaemic control. In light of other reported experiences,12 this study’s

enhanced care intervention covered the screening, diagnosis, prescription, education, and follow-up

of patients with diabetes.

The trial design and findings are to be published in this journal (in press).13 The key trial finding

was that the enhanced care intervention improved the glucose control results. The enhanced care

patients achieved a higher proportion of desirable blood glucose level of HbA1c �7%, and a higher

mean patient difference between their baseline and end-line HbA1c. However, after adjusting for

between-cluster variation, the intervention effect has a 17% probability of being by chance (P =

0.17).

Process evaluation of complex intervention is important to understand how context, issues of

fidelity, and participant interactions with, and responses to, the intervention affect outcomes.14 This

process evaluation uses quantitative and qualitative methods in a sequence15 to: assess fidelity to

the planned intervention by exploring how it was implemented; explore the ways in which providers

and patients experienced the intervention; and inform modifications to the intervention before

scaling.

Method
Routine clinical care data (quantitative) were used to assess the fidelity to the care protocols (inter-

vention). The qualitative interviews were designed to explore the ways in which providers and

patients responded to, and interacted with, the intervention.16 The data collection and analysis were

organised around five key intervention components:

. patient identification and diagnosis;

. treatment and record-keeping;

. lifestyle modification;

. patient follow-up and referral; and

. material inputs for patient care (see Box 1).
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A pragmatic approach to the research17 was adopted, through which the authors aimed to make

informed policy and practice recommendations for the NCD Programme in Punjab province. Box 2

shows the logic model for the intervention.

Care providers used chronic disease cards to record clinical care data for the trial patients at 14

public health facilities. The quality of data were ensured, by programme and research staff providing

additional training to providers on record-keeping, conducting careful monitoring of data complete-

ness, and by querying any data that appeared implausible. The patient disease card data, collected

from October 2014– August 2016, were entered into SPSS (version 17.0). Data were single entered

and the quality was assured by data-entry checking at regular intervals to minimise error rates.6 The

frequency distribution of the data were analysed and cross-tabulated by sex, and by intervention

and control.

A preliminary analysis of the quantitative data, collected up to that point, was performed in Janu-

ary 2016. This preliminary analysis was used to identify protocol deviation, and inform the design of

semi-structured interviews with care providers and patients at selected intervention sites.

Box 1. Selected care tasks and key indicators

Care task

Key indicators

Quantitative Qualitative

Screening and
diagnosis

1. Number of patients with diabetes registered, as percentage of overall
outpatient attendance
2. Number and percentage of patients examined for baseline clinical and
laboratory, and age/anthropometric measurements

Patient’s and provider’s experiences, as well as
practice deviations and reasons for:

. identifying and examining patients who are
overweight or symptomatic of diabetes
mellitus

. conducting clinical and laboratory exams, and
diagnosis

Prescriptions 3. Number and percentage of patients prescribed as per guidelines for
diabetes and/or hypertension:

. without comorbid condition

. with comorbid condition (renal insufficiency; pregnancy)
4. Number and percentage of uncomplicated patients prescribed drugs
without trying a lifestyle change
5. Number and percentage of patients prescribed preventive treatment

Patient’s and provider’s experiences, as well as
practice deviations and reasons for:

. prescribing, as per guide

. trialling lifestyle changes before drugs

. prescribing preventive drugs

Lifestyle
modification

6. Recording of smoking status and staff response Patient’s and provider’s experiences, as well as
practice deviations and reasons for:

. counselling patient (with pictorial tool) for life-
style change and smoking cessation

. estimating and use of ’target weight’ for
patient counselling

Follow-up and
adherence

7. Number and percentage of patients adhering to follow-up visits (in first 9
months)
8. Number and percentage of patients examined (clinical/ laboratory) on
follow-up visits
9. Number and percentage of patients referred for expert check-up and/or
complication and/or severe drug reaction

Patient’s and provider’s experiences, as well as
practice deviations and reasons for:

. patient adherence to follow-up visits (include
retrieval)

. staff adherence to care during follow-up visit

. referrals (for example, side effects)

Material inputs Patient’s and provider’s experiences, as well as
practice deviations and reasons for:

. maintaining uninterrupted inputs

. coping with input gaps and/or challenges
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Facility and participant selection
Four facilities that deliver primary health care — two rural health centres and two urban sub-district

hospitals — were randomly selected to understand intervention delivery and experience in rural and

urban settings. At each facility, one doctor and one clinic assistant were interviewed.

The facilities were organised into two pairs; one rural health centre and one sub-district hospital

per pair. The quantitative data were used to purposively sample patients. In one pair, eight patients

(four per facility) were selected according to their adherence to follow-up visits (�6 follow-up visits

in 9 months). Of the four patients in each facility, two (one male and one female) had adhered to fol-

low-up visits and the other two (one male and one female) had not. In the second pair of facilities,

another eight patients (four per facility) were selected according to the extent of diabetes control

(fasting blood glucose [FBG] �125 or random blood glucose [RBG] �200). Of the four patients in

each facility, two (one male and one female) had controlled their blood sugar levels and the other

two (one male and one female) had not (see Figure 1).

All patients who met the criteria described above were identified from the routine data. Patients

from the list of those who met the criteria were randomly selected and the clinic assistant was

requested to contact them to arrange an interview. With health facility staff facilitation, all potential

participants agreed to be interviewed.

Semi-structured interviews were conducted with providers and patients from April–July 2016. The

interviews were conducted using Skype call technology and lasted for around 30 minutes. The inter-

views were conducted in a segregated space to ensure confidentiality and the interviewee was

assured that the data would be kept confidential and anonymous. All interviews were recorded. A

research assistant was also present at the clinic, to assist the patient with the required technology.

An Islamabad-based female member of the research team with experience of qualitative interview-

ing conducted all the interviews in Urdu. Providers and patients were located within the health facili-

ties in locations that provided confidentiality. The technology was set up by members of the field

research team, while the interviewer was located in Islamabad. This format was adopted owing to

time and budget constraints for the care providers and the research team, issues concerning the

safety of researchers and participants during the data collection period, and gender-related access

and adherence issues. Participants provided consent to the interviews verbally and this was

recorded.

The transcripts were anonymised and identification keys kept separate from the data. The

researcher who collected the data transcribed it in Urdu. Then another researcher checked the tran-

scripts, while listening to the recording. A framework approach was used to analyse the data.18 Two

members of the team familiarised themselves with the data by reading the transcripts, and identified

Figure 1 Sampling for interviews. RHC = rural health centre. THQ = Tehsil headquarters.
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initial codes. They developed a thematic framework, which was based on five a priori intervention

components and emergent issues, and applied it to the data19. At this point, data that were

included from the transcripts were translated into English by the researcher who collected and tran-

scribed the data, and the quality of the translations were checked by other members of the research

team (further information available from the authors on request).

The trustworthiness of the data was ensured by triangulating it from different sources; for exam-

ple, providers and clients. During the writing process, key findings and quotations were continuously

checked against the original transcripts to ensure consistency. Ongoing discussion and agreement

by the research team framed the analysis process.

The quantitative and qualitative data were analysed and the findings were integrated. In some

cases, the research team had further queries and re-contacted responders in the qualitative study by

telephone.

Results
The major findings are presented below, under five key task categories.

Screening and diagnosis of diabetes
Between 0.05% and 0.1% of outpatients were diagnosed as having diabetes across the intervention

and control piloting sites. This was lower than might be expected.20 The data is not available to esti-

mate the proportion of outpatients who were screened, tested and found to have high blood glu-

cose levels.

About 60% of the diagnosed patients were overweight. This suggests that, as proposed, patients

were screened on the account of appearance (of being overweight) and symptoms of diabetes. One

of the responding doctors summarised his experience as follows:

’Patients do report with different set of symptoms and signs, therefore we rely on a range of

indications for diabetes.’ (Doctor RHC)

At the time of diagnosis 417 (84%) patients were administered both RBG and FBG; the remaining

(16%) patients were administered only one of the two tests (RBG 5%; FBG 11%). A total of 2–3 con-

secutive facility visits were required for a patient to get examined and diagnosed. The facility staff

and patients did not report any financial or social constraint to coping with this requirement:

’The doctor got a few tests done for diagnosing my diabetes, for which I visited the facility three

times. I did not pay any fee for these tests.’ (Female patient THQ)

The definition and understanding of FBG testing was found to vary among patients; for example,

some patients reported taking a cup of tea (but no breakfast) before coming for the FBG testing.

Urine protein testing was used to screen patients for renal impairment. Urine protein was found

to have been tested for all 495 diabetes patients. A total of 192 (39%) of the patients were found to

have some degree of proteinuria: 134 (27%) had mild proteinuria; 58 (12%) had moderate or severe

proteinuria, which is associated renal compromise.

The facility staff indicated that the use of dipstick made the urine-protein screening more feasible

and quicker for staff and patients. Neither staff nor patients reported any financial, social or logistic

constraints in getting the urine tested. For example:

’Urine dipstick is more manageable for our situation, i.e. heavy patient load.’ (Allied staff THQ)

The core demographic measures (age, sex) and clinical parameters (for example, weight and

blood pressure) were found recorded for all registered patients. The data show that about 60% of

the registered diabetes patients were women. The facility staff and patients reported no social and/

or logistic constraint in: (a) getting a patient clinically examined and recorded; and (b) patients’ shar-

ing their phone numbers, when the purpose was explained to them. However, most female patients

shared the phone numbers of their male family members (husband, son, and so on) for the facility

records:

’Female patients usually prefer sharing the phone number of a male family member; as this is

socially more acceptable [in this cultural setting].’ (Allied staff RHC)
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When asked about the possible reason for more female patients, the facility staff mentioned mini-

mal opportunity cost (that is, lost earning) as a main reason for more female patients, rather than

more women suffering from the disease.

Prescriptions
All patients were found to have been prescribed medication at the time of diagnosis; no patient was

given lifestyle modification trial before prescribing the drugs. Prescribing drugs at diagnosis seems

to stem from patient expectation and the provider’s routine, which is to prescribe everyone at the

time of diagnosis:

’It is difficult to inform a patient about diagnosis and not prescribe any medicine; the patient is

likely to switch to another source of medical care.’ (Doctor RHC)

Table 1 shows that the intervention-site patients were more often prescribed the correct medi-

cine, as per programme protocols (namely, that metformin should be prescribed as first-line drug,

unless associated with protein in urine), compared with the control sites: 49% and 131% more often

among patients without and with proteinuria respectively.

Variation in prescription practice seems to be a blend of medical and non-medical considerations.

Non-medical reasons for drug preferences were provider preference, patient profile, and drug cost

and availability. Some of the prescription variations reflect more the provider’s perceived balance

between the medical and non-medical considerations:

’Some patients do prefer taking expensive medication (by multinational pharmaceutical

companies) or medicine being used by other family member or friend.’ (Doctor RHC)

At time of registration, around 10–12% of patients with diabetes were labelled hypertensive and

prescribed antihypertensive drugs, whereas another 12–13% were found with raised BP but not

labelled and not treated for hypertension. Interviews with staff indicated inconsistencies in labelling

a patient with coexisting diabetes and hypertension, and also in recording antihypertension drugs,

especially if not provided from the facility drug stock:

’Patient records are sometimes used as evidence of drugs dispensed by the facility; so we tend

to record only the drugs provided from the facility stock.’ (Doctor RHC)

Table 2 shows that the majority of eligible patients were not prescribed any preventive drug (a

statin and/or aspirin unless a contraindication), even when available in the facility stock. Interviews

with doctors at intervention facilities indicated the challenge of selecting eligible patients for

Table 1. Prescriptions for diabetes

Arm

Treatment without associated proteinuria Treatment with associated proteinuria

Biguanide Others Total Sulphonylurea Others Total

n % n % n % n % n % n %

Intervention 141 63.2 82 36.8 223 100 14 53.8 12 46.2 26 100

Control 91 42.5 123 57.5 214 100 7 23.3 23 76.7 30 100

Total 232 53.1 205 46.9 437 100 21 37.5 35 62.5 56 100

Table 2. Preventive medication

Arm

Eligible Treated

Raised blood pressure Smokers Total n %

Intervention 60 37 97 5 5.1

Control 68 28 96 13 13.5

Total 128 65 193 18 9.3
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prescribing preventive treatment. Some also suggested considering universal prescription of preven-

tive drugs, with as few exclusions as possible:

’Heavy outpatient load makes it difficult to apply any complex care protocol such as eligibility

for preventive medication.’ (Doctor THQ)

Lifestyle modification
The average reported duration of lifestyle counselling session at the time of registration was about

10 minutes, whereas subsequent counselling sessions were shorter, at around 5 minutes. Women

were reported to show more interest in lifestyle counselling, including weight reduction.

At the time of registration, around a quarter of male patients and 5% of female patients were

reported smokers. At the time of outcome measurement, 9 months after registration, only one

smoker reported having quit smoking. Staff and patients indicated that staff prioritised counselling

on diet and exercise, with less attention to smoking cessation.

Comparing weight at registration and the sixth follow-up visit, the intervention was found to have

maintained or reduced the body weight of 69% of patients, while 31% of patients showed an

increase in body weight. The change in weight indicates some possible lifestyle changes involving

diet and/or exercise. The concept of target weight was also reported to be well perceived by staff

and patients, as it set a clear target for weight change.

Patients reported challenges in managing their daily walk (30 minutes) owing to lack of access to

a walking place and difficulty in finding time from other responsibilities. Women also reported an

additional cultural challenge to their walking practices of needing a male member to accompany

them. Some women managed by walking within their household boundaries, such as in courtyards

and roof-tops.

Data suggest that the change of diet was a complex social phenomenon, rather than just a matter

of health need or priority. The ability to change the family dietary practices seems to be associated

with who in the household has suggested the dietary change. Male wage-earners were more likely

to get the family diet changed compared with a female homemaker or an older person. A few

women also reported managing their salt and/or oil reduction by taking their portion out, then add-

ing salt or oil to the food for the rest of the family members. One commented:

’My mother-in-law decides the menu and recipe for family meals; any dietary change without her

consent is not easy.’ (Female patient THQ)

Follow-up and adherence
Patients at intervention sites adhered more to the first eight monthly follow-up visits (75%; n = 1507/

2000) as compared with the control sites (44%; n = 862/1960). This difference seems more marked

during the first five monthly follow-up visits, and becomes less pronounced in subsequent months

(see Figure 2).

Interviews with staff and patients indicated free drugs and tests to be the incentives for patients’

continued facility visits:

’I come to the health centre to get free examination and drugs.’ (Patient RHC)

The intervention sites implemented a three-tray system, whereby patient treatment cards were

moved to the next tray when they attended, while those not attending remained and were made a

phone recall contact. The better adherence to follow-up visits at intervention sites indicates the value

of this patient adherence monitoring and retrieval system. The allied staff reported no challenge in

their reminding male and female patients about their follow-up visit. However, staff suggested using

standardised messages for typical scenarios, such as reminders to patients with delayed follow-up

visit, and reminders for lifestyle changes:

’Useful application of mobile technology for patient adherence may be sustained and possibly

expanded for other disease conditions.’ (Paramedic THQ)

Many individuals faced the challenge of being consistent in attending, taking life-long medication

and lifestyle change. More than half of the interviewed staff and patients mentioned patients using
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supplementary care from traditional and/or faith-based sources in the hope of finding a cure, rather

than accepting the explanation of their diagnosis and the prospect of lifelong treatment:

’On my friend’s suggestion, I did try water from a holy spring in hope of getting cured.’ (Patient

THQ)

The review of more than 2350 patient follow-up visit records, showed universal staff adherence to

the clinical assessment (for example, BP, weight) and blood glucose testing requirements. However,

the staff did indicate the importance of uninterrupted supplies (for example, glucose testing strips)

and equipment maintenance (for example, BP apparatus, weighing scale, and so on) for them to be

able to examine patients properly. No patient reported any significant financial or social challenge in

attending their follow-up appointments.

During the first 9 months of treatment, 41 patients (8%) visited a secondary level hospital; 19

(46%) of these visits were for cardiovascular disease-related conditions; and 34 (83%) were admitted

for 1 or more nights. Seventeen (41%) of the 41 reported visits were made to a public hospital, and

24 (59%) were made to a private hospital. When a patient has a severe medical condition, the doctor

and the patient’s family judge which hospital and when to attend, taking into account financial and

other considerations. Even referral for a routine specialist examination (for example, an eye examina-

tion) at a hospital can be a challenge, which may result in lower patient compliance:

’It took three hospital visits for me to get checked by eye specialist, because I went without

prior information and appointment.’ (Patient THQ)

Material inputs
Project records and staff interviews show that the drugs, laboratory supplies, and equipment were

effectively channelled through the respective provincial programme and district offices. The facility

staff and patients did not report any complaints regarding distribution, quality, or use of programme

provided drugs and supplies. However, the facility staff mentioned the challenges of maintaining

Figure 2 Patient attrition in intervention and control arms
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equipment and non-inclusion of the cholesterol-lowering drug (statins) in the list of drugs for the

public facilities to purchase.

Discussion

Summary
Overall, the intervention components were found to be feasible to implement for the providers and

were acceptable to patients. The intervention led to improved prescribing practice and better atten-

dance for follow-up visits. The data on lifestyle counselling and change were inconclusive and need

further emphasis in future. Two important health system factors that helped to make the diabetes

care available and affordable for patients were use of the chronic disease card, and regular supply of

free drugs and tests.

The intervention showed improved patient glucose control outcomes, although this was not sta-

tistically significant after adjusting for cluster effects and potential confounding variables. A limiting

factor on the size of effect may be the reduction of follow-up from 18 to 9 months, which was owing

to operational and time-constraints. The results need to be assessed again with a longer treatment

follow-up and refinements made following a process evaluation of the intervention.

Strengths and limitations
A pragmatic approach to data collection was adopted, which had both strengths and weaknesses.

The strengths were that, by utilising routine data, data collection costs were minimised and the

quantity of data available for analysis was maximised. However, there were some variables that were

not available such as education level and occupation. There is a lack of literature evaluating the use

of Skype interview in applied health research, such as participant discomfort with technology, or

technical failure. However, the authors’ experiences were broadly positive and utilisation of Skype

technology allowed them to conduct the research according to the planned protocol and with an

expert interviewer.

Comparison with existing literature
The international guidelines21 recommend FBG as an essential test for diagnosis and follow-up of

diabetes. The present study indicates that testing FBG is feasible at the time of diagnosis. However,

FBG testing during the follow-up seems to add to the patient and staff efforts without necessarily

adding to the quality of clinical care. Global literature suggests that RBG can be used as a reason-

able test to check the glycaemic control of undertreatment of patients in resource poor settings.22–

24 Therefore, the authors recommend the use of RBG (instead of FBG) to simplify the follow-up

requirements for patients and staff, without compromising the quality of care.

This study showed that using a dipstick for testing proteinuria is feasible for primary healthcare

settings. This seems in-line with experiences elsewhere; for example, Patel et al25 stated that urine

dipstick is feasible and reduces staff workload in routine primary care. Given that 40% of patients

with diabetes had some degree of proteinuria, and the degree of proteinuria does affect the pre-

scription, the authors recommend universal urine dipstick testing of patients with diabetes at primary

healthcare facilities.

This study found more diagnoses of diabetes among women than men. One explanation could

be higher prevalence of diabetes in women than men. The literature suggests occupation, educa-

tion, socioeconomic status, marital status, obesity, and increased waist circumference to be the

major reasons for possible high prevalence among females.26–29 However, another plausible expla-

nation is higher service utilisation among women.30–31 In this case, the data were inconclusive as to

why more women than men were diagnosed.

Prescription variation among intervention doctors indicates that, in addition to guideline and

training, staff enhanced supervision is needed to achieve universal adherence to the prescription

protocols. The literature shows evidence of doctors: (a) advocating specific brands of medicine in

response to promotion by pharmaceutical companies;32–34 and (b) prescribing drugs in response to

patient preferences, such as drug cost and perceived quality.35–36 In the present study, the availabil-

ity of drugs influenced the staff and patient response, and the authors recommend programme

measures to ensure supply of essential drugs at public health facilities.
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The very low prescription of preventive medicine, even when made available, indicates the need

to simplify the prescription protocols. The recent literature also proposes universal prescription of

preventive medicine, with some exclusion criteria.37 The authors recommend adapting the protocols

for prescribing preventive medication, in line with criteria-based exclusion approach.

The authors found helpful, as reported elsewhere,38–40 the use of mobile phone to remind

patients about their follow-up appointments. Nevertheless, 25% of patients still did not adhere to

their follow-up appointments. The King’s Fund11 reported similar challenges of chronic disease

patients’ non-adherence to the follow-up visits. Others report higher adherence to the follow-up vis-

its when patients were offered transfers to another health facility of their choice or convenience41–42

and prescription refills.43 The authors recommend that the NCD programme contextualise and eval-

uate such innovations for potential future scaling.

Lifestyle change is a complex sociocultural phenomenon that is mediated by family, community,

and gender dynamics.44 This study found that women faced greater challenges than men in making

changes to their diets and physical activity levels.39,40,45,46 This could relate to a number of sociocul-

tural factors; for example, decision-making power, gendered division of labour, and traditional

home-based roles.47,48 However, most literature relates to high-income settings, and interventions

often rely on behaviour change techniques43–45 that have emerged out of Euro-American psycholog-

ical theory. The authors recommend research to understand how to modify the lifestyle of patients

with diabetes in developing country settings, with interventions focusing on both individuals and

communities.

Implications for research and practice
By utilising mixed methods for a process evaluation, the authors were able to develop an in-depth

understanding of the perceptions of providers and patients of what was delivered, to whom, and

why. Some challenges were identified relating to continued diabetes care and lifestyle modification,

and the authors have proposed recommendations for better diabetes care in Pakistan.

This study shows that integrating diabetes management into routine primary care is feasible and

acceptable. Integrated diabetes and related disease care can lead to improved assessment, diagno-

sis, prescription practices, and adherence to follow-up appointments in a low-income country set-

ting, with promising results. The authors recommend service delivery refinement and continued

research for achieving optimal diabetes care.
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30. Redondo-Sendino Áurea, Guallar-Castillón P, Banegas JR, et al. Gender differences in the utilization of
health-care services among the older adult population of Spain. BMC Public Health 2006; 6(1): 155. doi: 10.
1186/1471-2458-6-155

31. Bertakis KD, Azari R, Helms LJ, et al. Gender differences in the utilization of health care services. J Fam Pract
2000; 49(2): 147–152.

32. Wall LL, Brown D. The high cost of free lunch. Obstet Gynecoln 2007; 110(1): 169–173. doi: 10.1097/01.
AOG.0000268800.46677.14

33. Windmeijer F, de Laat E, Douven R, et al. Pharmaceutical promotion and GP prescription behaviour. Health
Econ 2006; 15(1): 5–18. doi: 10.1002/hec.1007

34. Narendran R, Narendranathan M. Influence of pharmaceutical marketing on prescription practices of
physicians. J Indian Med Assoc 2013; 111(1): 47–50.

35. Bradley CP. Factors which influence the decision whether or not to prescribe: the dilemma facing general
practitioners. Br J Gen Pract 1992; 42(364): 454–458.

36. Copeland C. Prescription drugs: issues of cost, coverage, and quality. EBRI Issue Brief 1999; 208(208): 1–21.
37. Tonelli M. We don’t prescribe statins to lower cholesterol: we prescribe statins to reduce vascular risk. J Am

Soc Nephrol 2015; 26(5): 1001–1003. doi: 10.1681/ASN.2014090952
38. Puccio JA, Belzer M, Olson J, et al. The use of cell phone reminder calls for assisting HIV-infected

adolescents and young adults to adhere to highly active antiretroviral therapy: a pilot study. AIDS Patient
Care STDs 2006; 20(6): 438–444. doi: 10.1089/apc.2006.20.438

39. Piette JD, Weinberger M, McPhee SJ, et al. Do automated calls with nurse follow-up improve self-care and
glycemic control among vulnerable patients with diabetes? Am J Med 2000; 108(1): 20–27. doi: 10.1016/
S0002-9343(99)00298-3

40. Vervloet M, Linn AJ, van Weert JC, et al. The effectiveness of interventions using electronic reminders to
improve adherence to chronic medication: a systematic review of the literature. J Am Med Inform Assoc
2012; 19(5): 696–704. doi: 10.1136/amiajnl-2011-000748

41. Belayneh T, Kassu A, Tigabu D, et al. Characteristics and treatment outcomes of ’transfer-out’ pulmonary
tuberculosis patients in Gondar, Ethiopia. Tuberc Res Treat 2016; 2016: 1–6. doi: 10.1155/2016/1294876

42. Mfungwe V, Ota M, Koyama K, et al. ’Transfer out’ tuberculosis patients: treatment outcomes after cross-
checking registers, 2012-2013, Lusaka, Zambia. Public Health Action 2016; 6(2): 118–121. doi: 10.5588/pha.
16.0016

43. Doshi JA, Lim R, Li P, et al. A synchronized prescription refill program improved medication adherence.
Health Aff (Millwood) 2016; 35(8): 1504–1512. doi: 10.1377/hlthaff.2015.1456

44. Greenhalgh T, Clinch M, Afsar N, et al. Socio-cultural influences on the behaviour of South Asian women
with diabetes in pregnancy: qualitative study using a multi-level theoretical approach. BMC Med 2015; 13
(1): 120. doi: 10.1186/s12916-015-0360-1

45. von Bothmer MI, Fridlund B. Gender differences in health habits and in motivation for a healthy lifestyle
among Swedish university students. Nurs Health Sci 2005; 7(2): 107–118. doi: 10.1111/j.1442-2018.2005.
00227.x

46. Carbone ET, Rosal MC, Torres MI, et al. Diabetes self-management: perspectives of Latino patients and
their health care providers. Patient Educ Couns 2007; 66(2): 202–210. doi: 10.1016/j.pec.2006.12.003

47. Flynn J, Slovic P, Mertz CK. Gender, race, and perception of environmental health risks. Risk Anal 1994; 14
(6): 1101–1108. doi: 10.1111/j.1539-6924.1994.tb00082.x

48. Breen R. The persistence of the gendered division of domestic labour. Eur Sociol Rev 2005; 21(1): 43–57.
doi: 10.1093/esr/jci003

Khan M Amir et al. BJGP Open 2018; DOI: 10.3399/bjgpopen18X101612 13 of 13

Research

http://dx.doi.org/10.1186/1471-2458-6-155
http://dx.doi.org/10.1186/1471-2458-6-155
http://dx.doi.org/10.1097/01.AOG.0000268800.46677.14
http://dx.doi.org/10.1097/01.AOG.0000268800.46677.14
http://dx.doi.org/10.1002/hec.1007
http://dx.doi.org/10.1681/ASN.2014090952
http://dx.doi.org/10.1089/apc.2006.20.438
http://dx.doi.org/10.1016/S0002-9343(99)00298-3
http://dx.doi.org/10.1016/S0002-9343(99)00298-3
http://dx.doi.org/10.1136/amiajnl-2011-000748
http://dx.doi.org/10.1155/2016/1294876
http://dx.doi.org/10.5588/pha.16.0016
http://dx.doi.org/10.5588/pha.16.0016
http://dx.doi.org/10.1377/hlthaff.2015.1456
http://dx.doi.org/10.1186/s12916-015-0360-1
http://dx.doi.org/10.1111/j.1442-2018.2005.00227.x
http://dx.doi.org/10.1111/j.1442-2018.2005.00227.x
http://dx.doi.org/10.1016/j.pec.2006.12.003
http://dx.doi.org/10.1111/j.1539-6924.1994.tb00082.x
http://dx.doi.org/10.1093/esr/jci003
http://dx.doi.org/10.3399/bjgpopen18X101612

