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Introduction

Non‑communicable diseases  (NCD) are the leading cause of  
adult morbidity and mortality worldwide.[1] Globally, among 

all NCDs, diabetes, hypertensive heart disease, ischemic heart 
disease, and stroke account for 2.4%, 0.7%, 7.3%, and 4.9% of  
the total disability‑adjusted life years (DALYs), respectively. For 
India, the above‑mentioned figures are 2.2%, 0.6%, 8.7%, and 
3.5%, respectively.[2] Common cardio‑metabolic conditions such 
as diabetes, hypertension, co‑existing diabetes, and hypertension 
increase the risk of  heart disease and stroke by several folds. It 
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has been projected that the mortality due to NCDs will increase 
to 44 million deaths by 2020.[3] It is quite clear that tackling NCDs 
is going to be a huge challenge for India’s existing health system, 
particularly for family physicians and primary care practitioners, 
who are the backbone of  the health system. The National 
Programme for Prevention and Control of  Cancer, Diabetes, 
Cardiovascular Diseases and Stroke  (NPCDCS) initiated in 
2010 stresses on management of  NCDs through early diagnosis, 
treatment, and follow‑up through NCD clinics.[3] Under the 
NPCDCS, NCD clinics are being implemented across the country 
in the primary health care system. As per the reports received 
from the states till 2016–2017, around 22.4 million persons 
attended NCD clinics.[3]

One of  the key challenges in the management of  common 
NCDs is the lack of  adequate adherence to follow‑up and 
treatment because of  the chronic nature of  the disease 
and the need for long‑term medications.[4‑6] In NCD clinics 
functioning in public primary care settings, where drugs 
are provided free of  cost; missed appointments lead to 
sub‑optimal disease control, thereby, defeating one of  the 
most important purposes of  providing free drugs. Missed 
appointments have been reported to be a global challenge to 
the healthcare providers across different types of  diseases.[4,7] 
Adherence to subsequent visits are used as a marker for 
overall medical adherence despite lack of  clear evidence.[8‑10] 
One missed appointment further increases the frequency 
of  missing subsequent visits, thereby increasing the risk of  
hospitalization and emergencies.[11] It was also found that 
non‑adherence to follow‑up causes staff  dissatisfaction, 
inadequate use of  available resources, and suboptimal health 
outcomes,[7] poor control of  chronic illness, reduced clinic 
efficiency, and mortality.[8] This issue of  missed appointments 
and irregular follow‑up has much bigger implications on low 
and middle income countries including India, where the health 
system is already overburdened.

It has been evident from various studies that patient 
characteristics combined with contextual factors have a potential 
effect on clinical outcomes.[4,11] Individual characteristics such 
as age, socio‑economic status, race, education, occupation, 
distance from primary health care facilities,[4,5,7,11] history 
of  other chronic conditions,[4] prior history of  missing 
follow‑ups,[11] poor knowledge about the disease concerned, 
exposure to side effect of  medications, and lack of  reminders[5,8] 
are found to be associated with non‑adherence to follow‑up. 
However, to the best of  our knowledge, we could not find a 
study in India which had used routinely maintained data to 
document patient level demographic and clinical characteristics 
among patients attending any NCD clinic in a primary care 
context and explore which of  these are the factors associated 
with missed appointments. Thus, the present study was 
contemplated to document the association of  demographic 
and clinical factors of  patients with showing up inadequately at 
scheduled appointments among diabetic, hypertensive diabetic, 
and hypertensive patients.

Methods

The present study was conducted in an urban publicly funded 
primary health center of  Puducherry. This health center caters 
to an urban population of  about 9,500 residing in four urban 
wards of  Puducherry. This center runs a weekly NCD clinic on 
Wednesdays between 2:00 pm and 4:30 pm, apart from general 
outpatient clinics in the morning and weekly special clinics such 
as antenatal check‑up clinic and a clinic for under‑five children. 
Apart from physicians, the care providing team consists of  a staff  
nurse, a laboratory technician, a pharmacist, and an attendant. 
Paper based case file records are maintained at the health center. 
The outpatient department  (OPD) card is made at negligible 
cost. and all the investigations and drugs are provided free of  
cost. Thus, out‑of‑pocket expenditure of  patients is almost nil.

As a usual practice of  the center, the total number of  diabetic, 
diabetic hypertensive, and hypertensive patients registered in the 
NCD clinic at one point of  time is divided into four batches of  
roughly equal number of  patients i.e., A, B, C, and D. Patients 
are given scheduled appointment dates for subsequent follow‑up 
visit after 4 weeks. Those who missed the scheduled appointment 
were, however, not denied care, if  they turned up in the NCD 
clinic before or after the date of  scheduled appointment.

The present study was a record‑based retrospective follow‑up 
study. Data were collected during January 2015 to March 2015. 
Data from paper‑based, routinely maintained, case files of  
patients were entered in an electronic format in EpiData entry 
version 3.1 by trained medical interns. The EpiData entry form 
was designed by a researcher  (AM) who had experience in  
designing EpiData entry forms. AM trained medical interns in data  
entry into EpiData. Variables entered from case sheets were name, 
age, gender, religion, occupation, income, diagnosis for which 
registered in the NCD clinic (diabetes, hypertension), date of  
clinic visits, measured height, weight and body mass index (BMI), 
fasting blood sugar  (FBS), post prandial blood sugar  (PPBS), 
serum triglyceride  (TG), serum total cholesterol  (TC) serum 
low‑density lipoprotein  (LDL) cholesterol and high density 
lipoprotein  (HDL) cholesterol. We operationally defined the 
date of  first visit within the study period i.e., 1st  July 2014 to 
31st December 2014 as the baseline visit. Data on the most recent 
values of  FBS, PPBS, serum TG, TC, LDL, and HDL cholesterol 
with respect to the baseline visit, which were available in the case 
files of  patients were collected.

For the purpose of  analysis, BMI was classified as 
underweight  (<18.5  kg/m2), normal weight  (18.5–25  kg/m2), 
overweight  (25–30  kg/m2), and obese  (>30  kg/m2).[12] Total 
cholesterol levels were classified as desirable  (<200  mg/dl), 
borderline high (200–239 mg/dl), and high (≥240 mg/dl).[13] LDL 
cholesterol was classified as desirable (<130 mg/dl), borderline 
high  (130–59  mg/dl), and high  (≥160  mg/dl).[13] Serum 
triglyceride was classified as normal (<150 mg/dl), borderline 
high  (150–199  mg/dl), and high  (≥200  mg/dl).[13] Similarly, 
low HDL cholesterol level was defined as levels <40 mg/dl.[13] 
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FBS was classified as high if  the FBS was  ≥110  mg/dl, and 
PPBS was classified as high if  PPBS was ≥180 mg/dl.[14] We 
operationally defined “timely follow‑up visits” as visits attended 
in an acceptable time limit (i.e., within ± 7 days of  scheduled 
appointment). “Adequate follow‑up” was operationally defined as 
the attendance at all the five scheduled follow‑up appointments 
after the baseline visit, with at least four of  them being “timely 
follow‑up visits.” We also conducted a separate analysis based 
only on whether attendance at all five visits were made or 
not (without considering whether “timely follow‑up visits” were 
made or not).

Data were exported from EpiData entry to Microsoft Excel 
2007, and analysis was performed using R statistical package.[15] 
Proportions were calculated for categorical variables, and means 
and medians were calculated, along with standard deviation (SD) 
and inter‑quartile range  (IQR), respectively. The Chi‑square 
test was used to compare proportions among groups. The 
P value <0·05 was considered to be significant. Because of  the 
issue of  missing data, we did not use logistic regression analysis.

Results

A total of  366 patients were included in the study. Among them, 
77 (21%) were males and 289 (79%) were females. The mean (SD) 
age of  the patients was 56.4 ± 11.5 years, the mean (SD) age 
of  males being 57.4 ± 12.7  years, and that of  females being 
56.1  ±  11.2  years. Majority of  the patients i.e.,  292  (79.8%) 
were Hindu by religion. Most patients i.e.,  270  (73.8%) were 
either homemakers or were unemployed. The characteristics 
of  the patients as per the baseline visit are described in Table 1. 
It was found that of  the 366 patients, 183 (50%) were diabetic 
and 266  (72.7%) were hypertensive. In addition, 115  (31.4%) 
of  the patients had co‑existing diabetes and hypertension. 
The mean (SD) BMI was found to be 28.3 ± 6.3 kg/m2. The 
mean  (SD) TG level was 189.7  ±  44.1  mg/dl, whereas that 
of  LDL and HDL cholesterol was 119.0  ±  41.2  mg/dl and 
44.6 ± 11.5 mg/dl, respectively. The mean (SD) FBS and PPBS 
were 131.2 ± 51.6 mg/dl and 205.2 ± 85.1 mg/dl, respectively. 
Table  2 provides a comparison of  demographic and clinical 
characteristics of  diabetic, hypertensive, and hypertensive diabetic 
patients.

The median days for the first follow‑up visit was 24 (IQR 14), 
whereas the median for the subsequent visits i.e.,  second, 
third, fourth, and fifth was 28  days. The total number of  
visits (including one baseline visit and five follow‑up visits) of  
366 patients during the study period was 1,853. Seven patients 
out of  366 did not turn up at any of  the scheduled follow‑up 
appointments. Out of  the 366 patients, the first follow‑up visit 
was attended by 358 patients (97.8%), second by 343 (93.7%), 
third by 326 (89.1%), fourth by 275 (75.1%), and the fifth by 
185 (50.6%). Out of  these, 207/358 (57.8%), 266/343 (77.6%), 
262/326 (80.4%), 217/275 (78.9%), and 155/185 (83.8%) were 
“timely follow‑up visits” made during the first, second, third, 
fourth, and fifth follow‑up visits, respectively [Figure 1].

Out of  total 366, “adequate follow‑up” was found in 
123 (33.6%) patients. Table 3 shows the association between 
various demographic and clinical characteristics and “adequate 
follow‑up visits.” It was found that age was associated with 
adequacy of  follow‑up visits, and that individuals with younger 
age were more likely to have inadequate follow‑up visits as 
compared to those who were older. Similarly, BMI was also 
found to be associated. Those having extremes of  BMI 
i.e., underweight and obese were more likely to have inadequate 
follow‑up as compared to normal weight and overweight 
individuals. Table 4 shows the association between attendance 
at all five follow‑up visits without considering whether visits 
were “timely follow‑up visits” or not. It was found that BMI was 

Table 1: Socio‑demographic and clinical characteristics of 
patients registered at a NCD clinic of an urban primary 
health center of Puducherry, July‑December, 2014 (n=366)
Characteristic Category n (%)
Age <30 4 (1.1%)

30‑49 105 (28.7%)
50‑69 198 (54.1%)
≥70 59 (16.1%)

Gender Male 77 (21.0%)
Female 289 (79.0%)

Religion Hindu 292 (79.8%)
Christian 71 (19.4%)
Muslim 03 (0.8%)

Occupation Unemployed/Homemaker 270 (73.8%)
Unskilled 62 (16.9%)
Semi‑skilled 23 (6.3%)
Skilled 11 (3.0%)

BMI (kg/m2)& Underweight 13 (4.3%)
Normal 111 (36.6%)
Overweight 112 (37.0%)
Obese 67 (22.1%)

FBS (mg/dl)* Normal 113 (46.1%)
High 132 (53.9%)

PPBS (mg/dl)* Normal 208 (84.9%)
High 37 (15.1%)

Total cholesterol 
(mg/dl)^

Desirable 161 (59.9%)
Borderline high 73 (27.1%)
High 35 (13.0%)

LDL cholestero 
(mg/dl)^

Desirable 166 (61.7%)
Borderline high 58 (21.6%)
High 45 (16.7%)

HDL cholesterol 
(mg/dl)^

Low 169 (62.8%)
Normal 100 (37.2%)

Triglyceride (mg/dl) Normal 188 (69.2%)
Borderline high 42 (15.6%)
High 40 (14.8%)

Diagnosed 
conditions#

Diabetes present 183 (50.0%)
Diabetes absent 183 (50.0%)
Hypertension present 266 (72.7%)
Hypertension absent 100 (27.3%)

Co‑existing diabetes 
and hypertension 

Present 115 (31.4%)
Absent 251 (68.6%)

&For this variable, n=303; data of  63 patients missing. *For these variables, n=245; data of  121 patients 
missing. ^For these variables, n=269; data of  97 patients missing. #n≠366 here as many (115 patients) 
have co‑existing diabetes and hypertension
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the only factor that was significantly associated with attendance 
at all five follow‑up visits in this analysis.

Discussion

In our study, 79% of  the patients were females. In a record based 
study conducted in primary care NCD clinics of  South Africa and 
in cardiology and endocrinology clinics of  a tertiary care hospital 
in Nigeria, similar findings were reported, where the majority of  
patients were females i.e., around 74.2% and 60%, respectively.[4,5] 
In addition, in our study, less than 30% of  the patients were aged 
less than 50 years of  age. This was slightly higher than the study 
conducted at Nigeria who reported that only 14.7% hypertensive, 

and 23% diabetic patients were aged 50 years or less.[5] The low 
registration of  males and younger population in the NCD clinic 
in our study can be attributed to the day timings of  the clinic, 
when most males and younger population is out for work. Lower 
registration of  younger patients also points toward the lower 
prevalence of  diabetes and hypertension in this age group.

In the study done in South Africa,[4] 34% of  patients had diabetes, 
73% had hypertension, and another 34% had co‑existing diabetes 
and hypertension. In our study, very similar figures were seen 
for hypertension and co‑existing diabetes and hypertension, 
but diabetes was seen in much higher proportions i.e., in 50% 
of  patients. The reason for higher number of  diabetes patients 

Table 2: Comparison of characteristics of patients with only diabetes, only hypertension, and co‑existing diabetes and 
hypertension registered at a NCD clinic of an urban primary health centre of Puducherry, July‑December, 2014

Characteristic Categories Patients with 
diabetes (n=183)

Patients with 
hypertension (n=266)

Patients with co‑existing diabetes 
and hypertension (n=115)

Age Mean (SD) 56.4 (10.4) 58.3 (10.2) 58.4 (9.9)
<30 13 (7.1) 10 (3.7) 03 (2.6)
30‑49 113 (61.7) 151 (56.8) 67 (58.3)
50‑69 55 (30.1) 104 (39.1) 44 (38.3)
≥70 02 (1.1) 01 (0.4) 01 (0.8)

Gender Male 39 (21.3) 55 (20.7) 24 (20.9)
Female 144 (78.7) 211 (79.3) 91 (79.1)

Religion Hindu 143 (78.1) 216 (81.2) 91 (79.1)
Christian 39 (21.3) 48 (18.0) 24 (20.9)
Muslim 01 (0.5) 02 (0.8) 0 (0.0)

Occupation Unemployed/Homemaker 140 (76.5) 196 (73.7) 89 (77.4)
Unskilled 25 (13.7) 43 (16.2) 13 (11.3)
Semi‑skilled 11 (6.0) 18 (6.8) 08 (7.0)
Skilled 07 (3.8) 09 (3.3) 05 (4.3)

BMI (kg/m2) Mean (SD) 27.2 (8.0) 29.2 (26.4) 28.1 (9.3)
Underweight 54 (29.8) 08 (3.5) 02 (2.0)
Normal 62 (34.3) 81 (3.6) 30 (31.3)
Overweight 28 (15.5) 86 (37.7) 43 (44.8)
Obese 37 (20.4) 53 (23.2) 21 (21.9)

FBS (mg/dl) Mean (SD) 150.0 (57.6) 124.0 (44.0) 143.0 (51.9)
Normal 44 (29.5) 96 (51.9) 31 (33.0)
High 105 (70.5) 89 (48.1) 63 (67.0)

PPBS (mg/dl) Mean (SD) 229.0 (85.1) 190.0 (75.3) 220.0 (79.4)
Normal 112 (75.2) 64 (75.3) 73 (77.7)
High 37 (24.8) 21 (24.7) 21 (22.3)

Total cholesterol (mg/dl) Mean (SD) 185.0 (43.5) 193.0 (43.8) 190.0 (42.1)
Desirable 91 (65.0) 122 (57.0) 56 (61.5)
Borderline high 30 (21.4) 64 (29.9) 22 (24.2)
High 19 (13.6) 28 (13.1) 13 (14.3)

LDL cholesterol (mg/dl) Mean (SD) 113.0 (37.3) 122.0 (41.1) 116.0 (35.7)
Desirable 96 (68.6) 125 (58.4) 59 (64.8)
Borderline high 25 (17.8) 52 (24.3) 20 (22.0)
High 19 (13.6) 37 (17.3) 12 (13.2)

HDL cholesterol (mg/dl) Mean (SD) 43.6 (11.0) 46.1 (11.7) 46.3 (11.4)
Normal 82 (58.6) 145 (67.8) 61 (67.0)
Low 58 (41.4) 69 (32.2) 30 (33.0)

Triglyceride (mg/dl) Mean (SD) 148 (72.2) 129 (64.1) 146 (76.2)
Normal 86 (61.4) 156 (72.6) 58 (63.7)
Borderline high 25 (17.9) 31 (14.4) 15 (16.5)
High 29 (20.7) 28 (13.0) 18 (19.8)
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registered could be because of  difference in the prevalence 
of  diabetes among the general population between the two 
countries, or other factors such as medication and healthcare 
providers’ availability, clinical profile, and status of  diabetes 
complications among patients, and patients’ knowledge, beliefs, 
and preferences regarding visit to the concerned NCD clinics.

The proportion of  overweight and obese patients among 
registered patients in our study was high. This was matching 
with a previous study conducted in similar settings but in a 
rural population.[16] Similarly, in a study conducted in Turkey 
on diabetes patients[17] and in a study conducted in Bangladesh 
on hypertensive patients,[18] it was reported that the mean (SD) 
BMI of  the patients were 28.6 (3.3) kg/m2 and 25.9 (3.39) kg/m2, 
respectively. In our study, lipid profile was found to be deranged 

in about 40–60% patients which was similar to the results of  the 
studies previously conducted in Turkey and Bangladesh.[17‑19] In 
a study, conducted in Turkey among diabetic patients, it was 
found that almost all the diabetic patients had uncontrolled 
diabetes (range 109‑339 mg/dl), which was around 54% in our 
study.[17]

In the present study, with increase in the number of  follow‑up 
visits after the baseline visit, there was a gradual decline in 
attendance to the scheduled visits. In addition, the proportion 
of  inadequate follow‑up was significantly higher among younger 
patients, underweight, and obese patients. In a study at Ethiopia 
out of  all diabetes patients registered in an NCD weekly clinic 
in primary care settings, approximately 25% patients did not 
turn up for follow‑up appointments,[20] and in a Bangladesh 

Table 3: Factors associated with “adequate follow‑up”# by patients registered at a NCD clinic of an urban primary 
health center of Puducherry, July‑December, 2014 (n=366)

Characteristic Category Follow‑up, n (%) P
Adequate Inadequate Total

Age <30 01 (25.0) 03 (75.0) 04 0.047*
30‑49 24 (22.9) 81 (77.1) 105
50‑69 75 (37.9) 123 (62.1) 198
≥70 23 (39.0) 36 (61.0) 59

Gender Male 24 (31.2) 53 (68.8) 77 0.709
Female 99 (34.3) 190 (65.7) 289

Religion Hindu 104 (35.6) 188 (64.4) 292 0.171
Christian 19 (26.8) 52 (73.2) 71
Muslim 0 (0.0) 03 (100.0) 03

Occupation Unemployed/Homemaker 90 (33.3) 180 (66.6) 270 0.952
Employed 63 (65.6) 33 (34.4) 96

BMI (kg/m2)& Underweight 3 (23.1) 10 (76.9) 13 0.001*
Normal 44 (39.6) 67 (60.4) 111
Overweight 55 (49.1) 57 (50.9) 112
Obese 14 (20.9) 53 (79.1) 67

Diabetes Present 57 (31.1) 126 (68.9) 183 0.376
Absent 66 (36.1) 117 (63.9) 183

Hypertension Present 92 (34.6) 174 (65.4) 266 0.517
Absent 31 (31.0) 69 (69.0) 100

Diabetes with Hypertension@ Present 46 (40.0) 69 (60.0) 115 0.080
Absent 77 (30.7) 174 (69.3) 251

FBS (mg/dl)^ Normal 50 (44.2) 63 (55.8) 113 0.374
High 51 (38.6) 81 (61.4) 132

PPBS (mg/dl)^ Normal 88 (42.3) 120 (57.7) 208 0.414
High 13( 35.1) 24 (64.9) 37

Total cholesterol (mg/dl)$ Normal 90 (55.9) 71 (44.1) 161 0.860
Borderline high 38 (52.1) 35 (47.9) 73
High 19 (54.3) 16 (45.7) 35

LDL cholesterol (mg/dl)$ Normal 66 (39.8) 100 (60.2) 166 0.727
Borderline 20 (34.5) 38 (65.5) 58
High 16 (35.6) 29 (64.4) 45

HDL cholesterol (mg/dl)$ Normal 60 (35.5) 109 (64.5) 169 0.289
Low 42 (42.0) 58 (58.0) 100

Triglyceride (mg/dl) Normal 110 (58.5) 78 (41.5) 188 0.024
Borderline high 24 (57.1) 18 (42.9) 42
High 14 (35.0) 26 (65.0) 40

#Attendance at all five scheduled follow‑up visits with at least four “timely follow‑up visits” i.e.,, within ± 7 days of  the scheduled visits. *Statistically significant (P<0.05). &For BMI, N=303; data of  63 patients missing. 
@n≠366 here as many (115 patients) have co‑existing diabetes and hypertension. ^For these variables, n=245; data of  121 patients missing. $For these variables, n=269; data of  97 patients missing
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study report, there were 16.7% of  hypertensive and 13.0% 
of  diabetic patients who missed >30% of  scheduled medical 
appointments.[18] In one study, younger adults were found 
to miss appointments more frequently in a diabetic clinic as 
compared to their older counterparts.[21] Younger patients 
usually go out for work during daytime and so are more prone to 
missing appointments. In addition, it has been proved through 
earlier studies that obesity is associated with uncontrolled 
diabetes.[22] In our study, although not found to be statistically 
significant, with uncontrolled diabetes found in over  50% 
patients and a high proportion of  patients suffering from lipid 
abnormalities, it is quite possible that those who were obese also 
had deranged blood sugar and lipid abnormalities, leading to 
more complications, resulting in them seeking care elsewhere as 
well, thus, resulting in missed appointments and untimely visits. 

It is also possible that because of  obesity, several co‑morbid 
conditions could have also set in, for example, osteoarthritis, 
etc., thus, limiting the mobility of  patients. Although the 
numbers were small, we could not ascertain the reason why 
underweight patients also had inadequate follow‑up, but this 
could also be related to higher metabolic complications in them 
resulting in weight loss. Family physicians working in primary 
and secondary level NCD clinics are in a unique position to 
track such specific groups of  patients. The potential role of  
mobile health (mHealth) as an effective tool for appointment 
reminders for provision of  care in NCDs has already been 
realized[23‑25] and is also being utilized in many settings. This 
could be helpful for family physicians and the allied healthcare 
staff  working in the family physician’s team in tracking and 
following up obese and younger patients.

Table 4: Factors associated with attendance at all five follow‑up visits# of patients registered at a NCD clinic of an 
urban primary health center of Puducherry, July‑December, 2014 (n=366)

Characteristic Category Attendance at all five follow‑up visits, n (%) P
Yes No Total

Age <30 02 (50.0) 02 (50.0) 04 0.211
30‑49 46 (43.8) 59 (56.2) 105
50‑69 101 (51.0) 97 (49.0) 198
≥70 36 (61.0) 23 (39.0) 59

Gender Male 34 (44.2) 43 (55.8) 77 0.207
Female 151 (52.2) 138 (47.8) 289

Religion Hindu 151 (51.7) 141 (48.3) 292 0.180
Christian 34 (47.9) 37 (52.1) 71
Muslim 0 (0.0) 03 (100.0) 03

Occupation Unemployed/Homemaker 134 (49.6) 136 (50.4) 270 0.556
Employed 51 (53.1) 45 (46.9) 96

BMI (kg/m2)& Underweight 04 (30.8) 09 (69.2) 13 0.005*
Normal 59 (53.2) 52 (46.8) 111
Overweight 76 (67.9) 36 (32.1) 112
Obese 31 (46.3) 36 (53.7) 67

Diabetes Present 98 (53.6) 85 (46.4) 183 0.250
Absent 87 (47.5) 96 (52.4) 183

Hypertension Present 136 (51.1) 130 (48.9) 266 0.717
Absent 49 (49.0) 51 (51.0) 100

Diabetes with Hypertension@ Present 66 (57.4) 49 (42.6) 115 0.076
Absent 119 (47.4) 132 (52.6) 251

FBS (mg/dl)^ Normal (<110) 74 (56.0) 58 (44.0) 132 0.099
High (≥110) 75 (66.4) 38 (33.6) 113

PPBS (mg/dl)^ Normal (<180) 128 (61.5) 80 (38.5) 208 0.583
High (≥180) 21 (56.8) 16 (43.2) 37

Total cholesterol (mg/dl)$ Normal (<200) 62 (38.5) 99 (61.5) 161 0.782
Borderline High (≥200‑<240) 25 (34.2) 48 (65.8) 73
High (≥240) 19 (54.3) 16 (45.7) 35

LDL cholesterol (mg/dl)$ Normal (<130) 92 (55.4) 74 (44.6) 166 0.969
Borderline(≥130‑<160) 32 (55.2) 26 (44.8) 58
High (≥160) 24 (53.3) 21 (46.7) 45

HDL cholesterol (mg/dl)$ Normal (≥40) 91 (53.8) 78 (46.2) 169 0.615
Low (<40) 57 (57.0) 43 (43.0) 100

Triglyceride (mg/dl) Normal 75 (39.9) 113 (60.1) 188 0.195
Borderline high 17 (40.5) 25 (59.5) 42
High 10 (25.0) 30 (75.0) 40

#Attendance at all five scheduled follow‑up visits but without considering whether the visits were “timely follow‑up visits” or not. * Statistically significant (P<0.05). & For BMI, n=303; data of  63 patients missing. 
@n≠366 here as many (115 patients) have co‑existing diabetes and hypertension. ^For these variables, n=245; data of  121 patients missing. $For these variables, n=269; data of  97 patients missing
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The strengths of  the study are that it had used routinely collected 
data of  a clinic functioning in primary care, which is of  help in 
improving health services. Family physicians working in both 
government and private clinics for NCDs can use routinely 
recorded paper‑based or electronic medical record data to analyze 
and understand the factors associated with inadequate follow‑up 
in their specific practice settings. In addition, according to our 
knowledge, there is no such published study from India, which 
has documented the demographic and clinical factors associated 
with missed scheduled appointments in a NCD clinic functioning 
in primary care.

There are some limitations as well. Because the study relies 
solely on routinely collected data, missing data was a problem. 
It is difficult to ascertain the exact reason of  these missing 
data. We are not sure whether the missing data was because of  
the missed appointments by patients, poor documentation by 
healthcare providers, and refusal by patients for the undergoing 
laboratory tests or any other issues. In addition, as the routine 
clinic timings are during daytime working hours, we found that 
majority of  registered patients were females. This could have an 
effect on generalizabilty of  the results, although we also found 
that there was not much difference in the profile of  registered 
male and female patients in terms of  socio‑demographic 
characteristics, clinical factors and factors associated with missed 
visits. The operational definitions of  “adequate follow‑up” and 
“timely follow‑up visits” were arbitrarily framed, which bring 
in an element of  subjectivity. However, in the absence of  well 
accepted definitions regarding what should be called good and 
timely follow‑up visits in the Indian settings, we thought that our 
definitions, which were framed according to clinical experience 
in NCD clinics in primary care, would serve as a starting point 
to highlight the issue. Data on tobacco use, physical activity, and 
diet were not available, which are also important cardio‑metabolic 
factors. Nevertheless, BMI, to some extent, can be taken as a 
proxy measure for diet and physical activity.

Family physicians and primary care practitioners should give 
special attention to younger, obese, and underweight patients, 

and they can then be followed up by community health 
workers/Anganwadi workers through home visits or through 
telephonic follow‑up calls, or mobile reminders. This group 
of  patients should be given special attention by giving targeted 
health education to make them understand the importance of  
timely follow‑up visits.

Conclusions

We found that age and BMI were significantly associated with 
inadequate follow at scheduled visits, with higher proportions of  
inadequate follow‑up among younger, obese, and underweight 
patients as compared to their non‑obese and older counterparts. 
Giving special attention to these groups while tracking patients 
having inadequate follow‑up along with health education can 
improve the adequacy of  follow‑up.
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