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Insufficient physical activity (IPA) caused approximately 5% of mortalities in 2017 in Iran, almost
double its global average. Despite the relatively considerable burden, a knowledge gap exists
regarding the trend of IPA in recent years. We described the trend of IPA prevalence utilizing the data
from six rounds of STEPwise approach to risk factor Surveillance (STEPS) in Iran. We estimated the
physical activity status of Iranian adults from 2006 to 2016 after adjusting for years of schooling,
urbanization percentage, and wealth index. We used the spatiotemporal model to interpolate

and extrapolate the IPA prevalence for the years in-between the series and from 2001 to 2006,
respectively. We used the data of 177,910 participants from six STEPS surveys and found that the
national prevalence of IPA had steadily increased over the course of 16 years and had almost doubled
in this time period (23.1% in 2001 to 55.4% in 2016). The increase was persistent across all age and
gender strata and in every province. Moreover, IPA was more prevalent among women than their male
peers regardless of their age category or province of residence. The prevalence of IPA in Khuzestan
(highest prevalence) was almost double compared to that in Lorestan (lowest prevalence) in 2016.
The IPA prevalence increased considerably and almost doubled in 16 years among Iranian adults,
particularly women. Policies need to target IPA as a high priority contributing to the burden of Non-
communicable diseases.

Non-communicable diseases (NCDs) are the leading cause of mortality worldwide, with 40.5 million (71%)
attributed deaths in 2016". Insufficient physical activity (IPA), considered a major NCD risk factor, is defined as
physical activity below the minimum recommended levels proposed by the World Health Organization (WHO).
Physical activity below these thresholds accounted for about 2.3 percent of all-cause mortality worldwide in
all ages in 2017'%. In 2016, one in four men and one in three women had IPA globally*; this was the result of a
constant increase of IPA in the past two decades (28.5% in 2001; 27.5% in 2016)*. Given that the burden of NCDs
falls disproportionately on low- and middle-income countries (LMIC), tackling major NCD risk factors such as
IPA effectively in these countries becomes a clear concern®.
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According to the Global Burden of Diseases (GBD) report in 2017, IPA was responsible for approximately 5%
of all-cause mortalities in Iran? resulting in a mortality rate double that of the global average. However, despite
being a major health concern, there have been inconsistencies among studies reporting IPA prevalence; from
approximately 30% to almost 70%°. In the absence of national-level statistics on the IPA trend, the influence of
past policies and their future direction are not clear. Moreover, identifying less physically active subpopulations
facilitates further modifications of intervention strategies for a better outreach.

In this study, we aimed to report national and sub-national trends of IPA prevalence during a 16-year period
from 2001 to 2016 in Iran using the results of six rounds of the STEPwise approach to risk factor Surveillance
(STEPS) surveys regarding IPA prevalence in Iran.

Methods

Study population and data collection. The data for this study was obtained from NCD risk factors’
surveys in Iran. These surveys were conducted based on the standardized approach devised by the WHO, known
as STEPS, to monitor NCD risk factors on a national level’. A total of seven STEPS surveys have been conducted
in Iran (2005, 2006, 2007, 2008, 2009, 2011, 2016). However, the results of the 2005 STEPS survey were excluded
from this study due to the inability to calculate questionnaire-based physical activity scores. Participants con-
sisted of Iranian adults from all 31 provinces of Iran. A systematic cluster random sampling frame was used for
proportional-to-size sampling from each province’s rural and urban areas. All the participants included in this
study were aged 18 years or above. All STEPS participants were provided with detailed information regarding
the study’s objectives and methods. Informed consent was obtained from all STEPS participants. The WHO
STEPwise approach to NCDs risk factor surveillance was used in the surveys and interview-based data on demo-
graphic and behavioral risk factors was collected in the first step’. The protocol for this study has been approved
by the ethics committee of the National Institute for Medical Research Development and according the World
Medical Association Declaration of Helsinki guidelines.

Data on physical activity (PA) were collected through face-to-face interviews using the Global Physical Activ-
ity Questionnaire Version 2 (GPAQ-2)®. The GPAQ-2 is developed by the WHO, and collects information on
the frequency (days) and duration (minutes/hours) of moderate and vigorous intensity PA in three PA domains
of work, transport, and recreation. The analysis protocol of GPAQ-2 was followed during the process of data
collection and analysis®. Interviews that contained crucial missing data were eliminated from the study based
on the GPAQ-2 cleaning guidelines®.

Definition of variables. As mentioned above, the energy expenditure of the participant was estimated
based on the duration, intensity, and frequency of PA in a typical week. The unit for measuring PA energy
expenditure, Metabolic Equivalent Tasks (MET), is a relative proportion of one’s metabolic rate when physically
active, divided by his/her resting metabolic rate. Therefore, the total PA in GPAQ-2 was computed as the sum of
all MET/minutes/week from moderate-to vigorous-intensity PA performed in the domains of work, transport
and recreation®. After calculating of the total PA score, each person was classified into low, moderate, or high PA
categories based on GPAQ-2 guidelines.

A person classified as Low PA based on the GPAQ-2 criteria is one who has had no or insufficient activity
reported and does not meet high and moderate level conditions. This individual falls into the category of insuf-
ficient physical activity (IPA) as defined by WHO (METs less than 600)8.

Statistical analysis. Prevalence of IPA was calculated after applying weights to the samples, based on the
population size, age, and gender distribution (survey analysis). Means, proportions, and their 95% uncertainty
intervals (UI) were expressed by age, gender, and province. Means and 95% UI of METs were also calculated
and reported by age, gender, and provincial strata. A type of generalized linear mixed model (GLMM) was cre-
ated based on the aggregated provincial data from the STEPS to estimate the IPA in timepoints where data was
not available and in-between timepoints. In order to improve the estimations’ accuracy, several covariates were
added to the model, including years of schooling, urbanization percentage, and wealth index. These covariates
were computed from the Household Income and Expenditure Surveys (HIES). Wealth index is an instrument
that measures the economic status of households and was calculated through the evaluation of household assets
by using principal component analysis. The results were categorized into five quintiles, from the poorest to the
richest. The spatiotemporal model was used to interpolate IPA prevalence between STEPS survey timelines and
extrapolate it from 2001 to 2006. Therefore, the data of IPA for 2001 was estimated based on the model although
the STEPS survey was not conducted in 2001. This model takes both temporal and spatial correlations into
account in order to reveal continuous and discrete changes in the provinces in this period and to calculate the
influence of neighboring spatiotemporal objects on one another. The trend of IPA prevalence was reported in
age, gender, and provincial strata in four timepoints, each 5 years apart, during this 15-year period of time. All
statistical analyses were calculated and figures were depicted using R. Software version 3.2.1 (Vienna, Austria)’.

Results

A total of 153,882 participants who were 18 years of age or above were interviewed from 2006 to 2016 were
included in this study after data cleaning according to GPAQ-2 analysis guidelines. Table 1 demonstrates the
number of included participants and the age, gender, and urbanization characteristics of participants in each
survey. As demonstrated, the population characteristics of the surveys (age group composition, gender, and
urbanization) are rather similar until 2011. The 2011 and 2016 surveys include more participants from both
extremes of age groups, more women, and in 2016 a higher number of rural participants in the survey. It is
worth mentioning again that prevalence of IPA was calculated after applying weights to the samples, based on
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‘ 2006 2007 2008 2009 2011 2016
Age
Below 24 (%) 5423 (18.53%) 1(0%) 5673 (19.51%) | 5741 (19.66%) 1(0.01%) | 2803 (9.18%)
25-34 (%) 5719 (19.54%) 5740 (22.65%) 5765 (19.82%) 5727 (19.62%) 2349 (22.47%) 7291 (23.87%)
35-44 (%) 5864 (20.03%) 5965 (23.54%) 5826 (20.04%) 5876 (20.12%) 1537 (14.7%) 6495 (21.27%)
45-54 (%) 6002 (20.50%) 5984 (23.62%) 5875 (20.21%) 5885 (20.16%) 1479 (14.15%) 5573 (18.25%)
55-64 (%) 5874 (20.07%) | 5788 (22.84%) | 5710 (19.64%) | 5865 (20.08%) | 2187 (20.92%)| 4379 (14.34%)
Over 64 (%) 0 (0%) 114 (0.45%) 0 (0%) 0 (0%) 1140 (10.91%) 4000 (13.1%)
Missing (%) 390 (1.33%) 1746 (6.89%) 227 (0.78%) 108 (0.37%) 1760 (16.84%) 0 (0%)
Gender
Number of Women (%) 14,526 (49.62%) | 12,432 (49.06%) | 14,329 (49.28%) | 14,424 (49.39%) 5881 (56.26%) | 15,975 (52.31%)
Number of Men (%) 14,746 (50.38%) | 12,899 (50.91%) | 14,746 (50.72%) | 14,756 (50.53%) 4325 (41.38%) | 14,566 (47.69%)
Missing (%) 0 (0%) 7 (0.03%) 1 (0%) 22 (0.08%) 247 (2.36%) 0 (0%)
Urbanization
Rural (%) 11,077 (37.84%) | 10,360 (40.89%) | 11,017 (37.89%) | 13,305 (45.56%) 3189 (30.51%) | 21,493 (70.37%)
Urban (%) 18,195 (62.16%) | 14,974 (59.1%) 18,058 (62.11%) | 15,896 (54.43%) 7215 (69.02%) 9048 (29.63%)
Missing (%) 0 (0%) 4(0.02%) 1(0%) 1 (0%) 49 (0.47%) 0 (0%)
Total 29,272 (100%) 25,338 (100%) 29,076 (100%) 29,202 (100%) 10,453 (100%) | 30,541 (100%)

Table 1. Age, gender, and urbanization characteristics of participants in each STEPS survey. The STEPS
survey 2005 was excluded from the study due to incoherence of its questionnaire with the next surveys. STEPS:
STEPwise approach to Surveillance.

the population size, age, and gender distribution and several covariates were added to the model, including years
of schooling, urbanization percentage, and wealth index.

The prevalence of IPA, defined as the prevalence of low levels of total PA score, steadily increased and approxi-
mately doubled in the course of 16 years, rising from the estimated prevalence of 23.1% (95% UT: 20.1-26.0)
in 2001 to 33.9% (95% UI: 31.0-36.8) in 2006, 44.6% (95% UI: 41.7-47.5) in 2011, and finally 55.4% (95% UL
52.4-58.3) in 2016 (Table 2). Figure 1 presents the trend of IPA prevalence in both genders and separately for
each gender during the period of 16 years. As Fig. 1 and Tables 2 and 3 demonstrate, the IPA prevalence in 2001,
2006, 2011, and 2016 increases beyond the upper limit of UI compared to previous timepoint in total and in
every subcategory (e.g. age, gender, and provincial subgroups).

Although the increase of IPA prevalence was ubiquitous in both genders, it was persistently more prevalent
in women. Insufficient PA prevalence was estimated to be 29.9% (95% UI: 27.0-32.9) in women vs. 16.2% (95%
UI: 13.3-19.1) in men in 2001 and 62.3% (95% UI: 59.3-65.2) in women vs. 48.5% (95% UI: 45.6-51.4) in men
in 2016 (The data for the years in between are shown in Fig. 1 and Table 2).

While IPA prevalence increased in all age group strata of Iranian adults, the lowest percentage of inactive
adults belonged to the 18-24 years age group (17.8% (95% UI: 14.9-20.8) in 2001; 50.1% (95% UI: 47.2-53.1) in
2016). Insufficient PA was most prevalent among the eldest age group (65-70) with 28.2% (95% UI: 25.3-31.2)
inactive adults in 2001 and 60.5% (95% UI: 57.6-63.5) in 2016. A more detailed report of the results in age group
strata is shown in Table 2 and Fig. 2. Moreover, women had a higher percentage of inactive adults in all age group
strata in every time point reported (Table 2 and Fig. 2), while the age group strata with the highest and lowest
prevalence of IPA remained the same in both genders (18-24 years the lowest and 65-70 years the highest).

Among the 31 provinces studied, Khuzestan consistently had the highest prevalence of inactive adults over
the years (both genders: 46.4% (95% UI: 43.5-49.2) in 2001 and 78.7% (95% UI: 75.7-81.5) in 2016; women:
53.3% (95% UL: 50.4-56.1) in 2001 and 85.6% (95% UT: 82.7-88.5) in 2016; men: 39.5% (95% UI: 36.7-42.4) in
2001 and 71.7% (95% UI: 68.8-74.6) in 2016). Conversely, Lorestan was found to be the province with the low-
est percentage of IPA among its residents (both genders: 7.3% (95% UI: 4.5-10.2) in 2001 and 39.5% (95% UL
36.6-42.4) in 2016; women: 14.2% (95% UI: 11.3-17.0) in 2001 and 46.4% (95% UI: 43.5-49.2) in 2016; men:
0.4% (95% UI: 0.0-3.4) in 2001 and 32.6% (95% UI: 29.7-35.5) in 2016). A detailed report on the provincial
stratification of IPA prevalence in both genders is provided in Table 3. As shown in Fig. 3 and Table 3, the IPA
prevalence increased in all of the provincial strata during the 16-year period. Moreover, women had a higher
percentage of inactive adults in every province across all time points.

Discussion

This study showed that the prevalence of insufficiently physically active Iranian adults above 18 had approxi-
mately doubled from 2001 to 2016, and that more than half the population (about 55%) had IPA in 2016. The
increase was observed regardless of the population stratifications based on gender, age group, or the province
of residence, with the lowest IPA prevalence observed in the youngest age group (18 to 24 years). In every time
point studied, women had a higher percentage of adults with IPA, regardless of their age group or province of
residence. The investigation of the subnational geographical distribution of IPA prevalence displayed the same
increasing trend across the country despite varying levels of IPA in different provinces, and singled out Khuz-
estan as the province with the highest and Lorestan with the lowest percentage of IPA in 2016. An approximate
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Insufficient Physical Activity_2016
Insufficient Physical Activity_2001 (%) | Insufficient Physical Activity_2006 (%) | Insufficient Physical Activity_2011 (%) | (%)
Age Both Both Both Both
category genders Female Male genders Female Male genders Female Male genders Female Male
17.85 2471 28.68 2181 39.35 4624 32.47 50.15 57.05 4325
18-24 (1491 | (21.76- ig_gg)(g.%, (25.73- 222;;32‘6’ (1886~ | (3647 | (4333- | (2961~  |(47.23- | (54.16- | (4029~
20.76) 27.61) ' 31.59) : 24.7) 42.24) 49.11) 35.38) 53.06) 59.99) 46.14)
19.99 o7 13.11 30.83 377 (34 | 2396 4151 4839 34.63 52.29 59.17 4541
25-29 1705 | 0 g | (021 @794 | TRACAST@ros- | (G8so- | @sd6- | GL73- @934 |(S621- | (4247
22.93) 9-298) | 16.06) 33.77) : 26.9) 44.42) 51.32) 37.51) 55.23) 62.13) 48.32)
2091 27.75 14.07 3174 38.62 (357~ | 248 42.43 493 (46.38- | 258 53.2 (5029~ | 60.08 46.32
30-34 dsoasss |@482-  |aL- s | (@195- | (3049~ | 30 (G26l- | o0 Grlee3) | (@342
83) 1 3071) 16.96) 34.65) : 27.77) 45.33) : 38.45) : : 19.26)
21.68 2854 14.82 32.52 39.39 25.65 132 (4025 | 008 3631 53.98 60.89 .07
35-39 1877- |@s63- |(L91- @&~ |Ged- |@277- | @10 s | @4 Glee-  [G7es- | AT L
24.64) 31.49) 17.79) 35.45) 42.34) 28.55) - 53.02) 39.23) 56.9) 63.79) :
22.46 2033 15.59 40.19 26.42 43.97 50.85 54.76 47.87
40-44 (1953- | (2638- | (12.67- 32‘2)60'39' (3729- | @349~ |@ros-  |@7os- [T GLes | GO a7
25.38) 32.27) 18.5) : £3.12) 29.29) 46.88) 53.76) : 57.71) 7-646) | 50.82)
2331 30.18 16.44 34.13 40.99 27.27 44.83 51.72 37.95 55.62 625 (5955 | 4874
45-49 (037- @726~ | (348~ |(l22- | (G8.09- | (435- | (@191- |@87s- | (504 [(267- | 2000 (@578
26.25) 33.11) 19.38) 37.06) 43.94) 30.19) 47.75) 54.64) 40.85) 58.52) : 51.63)
24.26 3112 41.98 2823 45.77 52.66 38.89 56.56 63.45 149.66
50-54 (@137- | (28.24- ;(7)"3‘;)(14'5‘ ;g.(l);)(SZ.Z— (39.08- | (2533~  |(4286-  |(4976- | (3597-  |(53.66-  |(60.58- | (46.75
27.22) 34.06) : - 449) 31.16) 48.71) 55.6) 41.82) 59.47) 66.37) 52.57)
254 (22.49- | 2% 1855 3622 (333- | 2311 29.34 14692 53.8 (50.86- | 2003 57.7 (54.76- | O+ >081
55-59 2333 (@035~ | (s63- |30 do17- | @eas- | 70 o | 2800 G714- o (6164~ | (47.89-
: 35.19) 21.44) : 46.06) 32.28) : - 42.94) - 67.51) 53.7)
26.69 33.57 19.81 37.54 44.41 30.68 4821 55.09 4134 58.99 65.88 52.11
60-64 (2376~ |(30.59- | (1693- | (3464~ | (4153  |(7.74- | @531 |(52.17- | (3845- | (56.08- | (62.95- | (49.2-
29.61) 36.47) 22.76) 40.44) 4731) 33.56) 51.13) 57.99) 44.27) 61.92) 68.82) 55.03)
35.07 2135 39.06 45.93 1973 56.61 1285 60.52 67.41 53.63
65-70 521;‘3)(25.3— (32.14- (18.46- (36.15- (43.01- ;g‘f)(”'”‘ (46.82- (53.67- (39.97- (57.58— (64.44- (50.71-
: 38.03) 2431) 41.98) 48.87) : 52.64) 59.51) 45.77) 63.47) 70.38) 56.55)
23.08 29.94 1621 (133 | 3391 40.79 27.04 4459 5147 37.71 55.38 62.27 48.49
18-70 @o1s- |@7or- | a3 S0 TG @ads- @Les- |@ess- | (481 | (245~ | (5933 | (557
26.01) 32.87) : 83) \4372) 29.95) 4751) 54.39) 40.62) 58.3) 65.2) 51.4)
Table 2. The mean IPA prevalence in various age categories. IPA insufficient physical activity, 95% UI 95%
uncertainty interval.
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Figure 1. The trend of IPA from 2001 to 2016 is demonstrated below for male, female, and both genders. The
lines represent 95% UT of IPA prevalence in each time point. IPA: insufficient physical activity; 95% UI: 95%
ucertainty interval.

thirty-percent difference was sustained along these years, although the IPA prevalence in Khuzestan was six
times higher in 2001, it decreased to about two times higher percentage in 2016. Considering that the IPA rates
at each time point exceeds the upper limit of UI in the previous time point, this increase is statistically significant.

The latest study in 2011 shows that Iran, as a LMIC, has a 21.5% prevalence of IPA which was significantly
higher than the previous national surveillance results in 2007 (about 15%)'°. However, Esteghamati et al. reported
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Insufficient Physical Activity_2001 Insufficient Physical Activity_2006 Insufficient Physical Activity_2011 Insufficient Physical Activity_2016
(%) (%) (%) (%)
Both Both Both Both
Province genders Female Male genders Female Male genders Female Male genders Female Male
2722 13.36 24.18 41.74 34.87 5253 59.39 45.68
Alborz gg‘ig)(”'l’ 404 | (10.16- ;Z?i)(27'9’ 413?3()34‘78’ Loz~ | (38.67- ﬁ‘%)(‘ﬁ‘s’ (31.85- | (49.44- | (5628- | (42.61-
' 30.38) 16.55) . ' 27.16) 44.83) ' 37.92) 55.6) 62.46) 48.74)
26.07 19.24 36.98 43.86 5457 40.83 65.39 51.62
Ardabil (23.25- gg.gé)soo& (1641- | (34.19- | (40.98 zg';l()”““’ gg.zg(;m.s& (5172- | (37.99- 2?'26()55'66’ (6256- | (48.76-
28.97) ' 22.16) 39.79) 46.68) : : 57.35) 43.62) ' 68.23) 54.49)
- 2042 27.28 13.56 3125 2436 4191 35.03 59.57 45.83
srerbaljan, | (1758 | 0447~ | (1069~ | (2844~ (332;1333741) (156~ | (39.04- g?'zgi%' (32.15- 22'?2()49'85' (56.76- | (42.94-
23.26) 30.14) 16.38) 34.08) : 27.16) 44.76) : 37.86) : 62.43) 48.61)
Azerbaiian, | 204 (17.53- | 2726 13.54 3127 38.16 2439 41.95 4885 35.05 5276 59.68 45.84
West Jan, 23'23)‘ (24.42- (10.64- (28.42- (35.31- (21.53- (39.16- (46.03- (32.29- (49.91- (56.78- (43.05-
: 30.09) 16.37) 34.08) 40.96) 27.19) 44.76) 51.7) 37.81) 55.65) 62.6) 48.69)
3068 37.57 2379 3459 52,19 59.08 63.02 56.25
Bushehr | (27.87- | (3477- | (2096- ii.gg)ss.m- g?'g)(‘ﬁ'ss' (3174 | (4938- | (56.21- 3;'26(;}2'56_ (60.14- gg'zg)(“'g‘ (53.37-
33.52) 40.37) 26.67) : : 37.34) 55.03) 61.9) : 65.91) : 59.14)
Chahar 19.18 26.08 1228 047-| 302715 | 3659 311 14065 47.53 3377 5134 58.17 445
Mahaaland | (1635- | @324- | 2qe Y7 D07 Gaos- | @o24- (784 |@a72- (G095 (88— | (5531- | (4165
Bakhtiari | 21.98) 28.78) : : 39.68) 25.94) 43.46) 50.34) 36.58) 54.18) 61.01) 47.35)
33.56 14042 26.69 4437 51.21 55.05 48.18 58.9
Fars (30.75- (37.64- (23.85- (4156- | (48.43- %'33)64'7' (52.21- 22%)(59_1- (45.31- (6653'28 &) Zé'gz)(@'g‘ (56.11-
36.39) 43.24) 29.55) 47.17) 54.05) : 57.88) : 51.01) : : 61.73)
18.93 2978 36.66 4055 47.44 33.66 5148 5833 44.63
Gilan (15.96- ég.gé()zz.szx- ﬁ.gz)(g_os_ (2686- | (33.73- ;?39()19'99‘ (37.65- | (4454- | (30.77- | (4863 | (5545- | (41.82-
21.88) : : 32.66) 39.53) : 43.47) 50.4) 36.54) 54.34) 61.18) 47.49)
2755 34.4 (31.46- | 20.7 (17.81- | 38.33 (35.4 | 45.2 (42,35 | 2140 49 (46.04- | 228 0.1 (39.15-| 2272 66.68 52.77
Golestan (24.63- 37.37) 23.57) 41.28) 48.19) (28.44- 51.94) (52.92- 45.04) (56.71- (63.67- (49.74-
30.47) : : : : 34.38) : 58.84) : 62.64) 69.6) 55.68)
18.58 25.44 2943 2256 40.09 46.98 50.87 57.78 43.96
Hamadan | (1576- | (22.57- ﬁ'gé)(&%’ (26.59- zg'ﬁ)ﬁ‘”' (1971- | (37.23- | (44.18- 22'37()30'27‘ (48.01- | (5493- | (41.09-
21.49) 28.39) : 3227) : 25.39) 42.93) 49.79) : 53.7) 60.64) 46.76)
4023 2657 5491 61.74 48.08 65.72 7257 58.87
Hormozgan 22'12()30'45' (37.23- (23.67- 14;.;;)(41.2- (ils'?; 12) Zg.gg)(34»4— (51.92- (58.76- (45.08- (62.72~ (69.61- (55.84-
: 43.29) 29.55) : : : 57.89) 64.72) 51.06) 68.74) 75.63) 61.84)
17.24 2411 037 28.06 34.96 2117 38.74 45.66 3181 4953 56.45 1262
Tlam (37— eraa- | L 1s- |G- (836 | (3593 | (284- | (9.03- U664k | (3355 | (3974
20.08) 26.95) =1-13.2) 1 35 93 37.82) 24.04) 41.59) 48.51) 34.66) 52.43) 59.33) 4552)
26.77 33.65 19.88 376 (3463 | 449 3071 4831 55.21 41.42 59.16 6.05 5226
Isfahan @373- | Gosl-  |aess- | OUMOIaiss  [@rza- sz |Gao- | Gsds-  [Gela- | G000 o | @95
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Table 3. The mean IPA prevalence in the provincial strata. IPA insufficient physical activity, 95% UI 95%
uncertainty interval.
2001 2016
65-70
60-64 1
50-54 1
2
5 4549+
2
o
<
3539
30-34
70 52 35 18 0 18 35 52 70
Insufficient Activity (%)
.Female-Both.Male
Figure 2. The prevalence of IPA in 2001 and 2016 is demonstrated below for male, female, and both genders.
IPA: insufficient physical activity; 95% UI: 95% uncertainty interval.
the national IPA statistics in 2011 to be 40% in the low physical activity category and 15% with no physical activity
at all'!. Moreover at the same year, Sahebkar et al. reported that 44.8% of Iranian adults are categorized in the low
physical activity level based on a Persian version of Global Physical Activity Questionnaire'®. The national IPA
prevalence data reported by this paper were very similar to studies that had utilized the same measurement tools
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Figure 3. The subnational geographical distributon of IPA prevalence is demonstrated in four time points
(2001, 2006, 2011, 2016) for male, female, and both genders. IPA: insufficient physical activity.

and studied the same age categories at a similar time period'®!*. Not surprisingly, our results were almost identi-
cal to those in which STEPs survey data were used to calculate IPA prevalence!®'>!%. A unanimous consensus
was observed on the higher IPA prevalence of women in Iran regardless of the measurement tools, studied time
point, and sample size'®. Other Middle Eastern countries demonstrated similar or even higher numbers of IPA
prevalence, which might point to a larger geographical/cultural underlying risk factor for IPA'. For instance,
a literature review on the IPA status of adults in Saudi Arabia has shown IPA to range from 26 to 85% among
men and from 43 to 91% among women'”. The total IPA prevalence was reported to be 67.6% according to the
STEPS 2005 conducted in Saudi Arabia'®. This number was 45.9% in Qatar based on STEPS 2012, 56.0% for
Turkey based on the World Health Survey (2002-2003), and 30.1% for Oman according to STEPS 2006'. These
numbers indicate a more or less similar IPA situation in the region with an unequal involvement of women.
However, the recent IPA trend in Iran has not been observed globally. Guthold et al. reported a plateau in the
trend of IPA globally from 2001 to 2015% which is far from the observed increase in the trend of IPA in Iran and
further accentuates the need to address this health issue in Iran and the region.

This trend can be mostly explained by the societal changes in the observed period. The World Bank reports
that the urbanized population of Iran has grown from 64.7% in 2001 to 73.9% in 2016'?, which naturally results
in the replacement of physically demanding jobs (e.g. farming) with less demanding ones such as office work?.
Moreover, the shift of transportation methods to more mechanized vehicles has reduced the commuting physical
activity as well*'. Regarding the reported gender gap, the relationship between gender and physical activity is
widely recognized*. The WHO’s Global Health Observatory reports that the prevalence of IPA in women was on
average 9% more than their male peers in 2016%%. According to this paper, the gender gap is even wider in Iran
(almost as high as 13%) which only highlights the importance of addressing the gender issue. Studies conducted
in socio-cultural settings similar to Iran have reported several inhibiting factors underlying the mentioned pat-
tern: the limited number of facilities available exclusively to women and a lack of encouragement, peer support,
and role-models were among them'®. Our data also showed that one is more likely to be inactive as one ages,
which is a rather consistent finding in the literature®. As one ages, factors such as career preoccupation and
parenthood may affect the level of PA?*. Moreover, the increased IPA prevalence in the elderly might be due to
psychosocial attributes (e.g. lack of motivation) or health problems of this age category (e.g. lower extremity joint
pain)®. Apart from age and gender, geography seems to affect sedentary behavior. Previous studies have noted
various geographical determinants including the urbanization of the region to play a key role in the observed
disparity®. Interestingly, a similarity was witnessed between the map of IPA in Iran and the map of provinces’
urbanization levels in 2011%. This similarity is in line with previous literature and suggests urbanization as a
determinant of IPA levels?. However, further studies are needed to investigate and determine the significance
of this similarity.

For the first time, this paper has reported the results of six series of WHO STEPS surveys for physical
inactivity prevalence in Iran from 2001 to 2016 in various age group, gender, and provincial strata. Due to the
considerable sample size of this study, investigation of IPA prevalence in a 16-year period, and cross-national

Scientific Reports |

(2021) 11:21441 | https://doi.org/10.1038/s41598-021-00252-3 nature portfolio



www.nature.com/scientificreports/

geographical distribution of the sample populations, the results of this paper provide reliable information about
the recent status of IPA in Iran and its trend in the past years.

The limitations that need to be taken into account regarding this paper include the results of the self-reported
PA questionnaires that were prone to recall bias. Both underestimation and overestimation of PA are common in
self-reported questionnaires. However, GPAQ-2 is found to be relatively reliable among its counterparts despite
its inefficiencies in measuring metabolic and vascular disease risk factors?’. Moreover, this study would have
benefited from a more specific categorization of PA in work, transport, and recreation domains, allowing a more
detailed look into the alterations of various categories of physical inactivity during this period. Furthermore,
the IPA reliable data was not available before STEPS 2006 and in-between each survey. The data for the time
points in-between each survey was obtained by interpolations and extrapolations provided by earlier data from
2001 to 2006.

Considering the notably increasing trend of IPA in Iran, the next appropriate steps seem to be identifying
obstacles the less active subpopulations face and modifying the intervention strategies accordingly. The scope
and nature of the strategies that must be utilized are stated in WHO?’s "review of best practice in interventions
to promote physical activity in developing countries"?. These interventions must incorporate several different
intervention strategies including raising awareness about the health benefits of PA, organizing local exercise pro-
grams, creating facilities for PA, and designing the interventions in an all-inclusive manner in various domains
(e.g. schools, the workplace, health centers, and community). In order for the interventions to engage people
from all settings, it is necessary to be aware of the existent obstacles and disparities in various subpopulations
and plan the strategies accordingly. Needless to say, building a social structure and neighborhood environment
that encourages PA for women is of paramount importance according to the presented data. Health promotion
interventions for women can include creating culturally appropriate PA facilities, developing safe neighborhood
environments appropriate for more community-based approaches such as walking groups, and raising aware-
ness and social support through campaigns'®. An example of the successful policy implementation to tackle the
issue of IPA is the Turkish Healthy Nutrition and Active Life Programme (HNAP) implemented from 2010 to
2014 which targets obesity through dietary factors and physical activity. The HNAP planned to improve PA by
improving the “cyclability” and “walkability” of the built environment, physical education in schools, and PA in
the workplace®®. The WHO has announced the success of this program in increasing population knowledge and
adoption of healthy lifestyle habits®. Considering the economic and geographical status similarity of Turkey and
Iran, adopting the same policies with a focus on Iran’s specific challenges (e.g. gender gap) might be beneficial.

Further studies are necessary to follow the IPA trend in the coming years in Iran and investigate the existence
of its correlation with factors such as urbanization. Moreover, a more detailed investigation of the IPA trend in
the three domains of work, transport, and recreation could be considered a noteworthy endeavor.

Conclusion

The trend of insufficient physical activity continued to rise during the 16-year observation period in Iran across
all age groups, genders, and provinces and the prevalence eventually doubled. This study further illuminates
the existent disparity between men and women, with IPA being considerably more prevalent in women and
the central provinces. Policies focusing on the psychosocial and environmental barriers of subpopulations with
higher IPA prevalence must be on the agendas of the policymakers. Further studies in future are required to
follow up this trend in the coming years.
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